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Important Developments 
in Nitrogen Fixation 


I. is now apparent that our requirements of ammonia 
Vice President 


and nitrates to be used in the manufacture of ex- 
plosives for our army and navy have been greatly 
underestimated, and that the gravity of the situation 
which has been slowly but surely approaching has not 
been realized by the majority of the Government’s 
advisers. 

Important developments have recently taken place. 
In spite of the fact that our imports of Chile nitrate 
have increased enormously during the last two years— 
and our production of by-product coke ammonia has 
also increased to an enormous extent—the Government 
finds itself facing a serious shortage of ammonium 
nitrate. The Ordnance Department has consequently 
appointed the Air Nitrates Corporation its agent to 
construct and operate an immense plant at Muscle 
Shoals, Ala., to manufacture ammonium nitrate by the 
cyanamid nitrogen-fixation process. The arrangement 
is unique in Government affairs. The officers of the 
new company are at the head of the American Cyanamid 
Company and the services of that company’s entire 
organization have been patriotically offered to the Gov- 
ernment in connection with the project. Work is 
already under way on this new plant, which is entirely 
independent of the small plant now being built 
at Sheffield, Ala., to use the synthetic ammonia process 
recommended early in the fall by the Nitrate Supply 
Committee. Power will be obtained from the Alabama 
Power Company, pending the completion of the power 
plant, which is part of the hydroelectric development. 
In the meantime about 30,000 horse power will be sup- 
plied from the hydroelectric plant of the Alabama 
Power Company and 30,000 more from a steam plant 
now being constructed. Shipments are expected from 
the plant in six months. 

It will be remembered that Congress appropriated 
$20,000,000 in June, 1916, for nitrate supply. A Nitrate 
Supply Committee was later appointed by the Secretary 
of War to investigate various sources and processes of 
production of nitrates and nitric acid. We published 
the final recommendations of this committee a few 
months ago. They were, in brief, that a 30-ton per day 
synthetic ammonia plant should be constructed to use 
the General Chemical Company process and that an 
ammonia oxidation plant be constructed to produce 12 
tons of nitric acid per day. Appropriations were also 
recommended for experimentation with other processes 
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and it was recommended that 500,000 tons of Chile ni- 
trate be accumulated as a reserve. Following these 
recommendations work was started on the synthetic 
ammonia plant, and is understood to be at present in 
progress. It is plainly evident now, however, that this 
source of supply in its present stage is not considered 
a very large factor by the War Department. 

In studying the Nitrate Supply Committee recom- 
mendations one gets the impression very clearly that 
we had no urgent needs for nitrogen fixation, as con- 
siderable experimentation and development work was 
provided for and only $3,600,000 out of the $20,000,000 
was to be spent at once in building plants for producing 
10,000 tons per year of ammonia and about 4,000 tons 
per year of nitric acid. The cyanamid process was not 
mentioned in the final recommendations. 

It will be remembered that Mr. Washburn, president 
of the American Cyanamid Company, offered in 1915 
to build a $30,000,000 plant on a suitable water-power 
site to make nitric acid for war needs and fertilizer in 
peace times. He had been requested by the War De- 
partment to present a scheme for nitrogen supply, and 
his ideas were published by us in April, 1916. Muscle 
Shoals was considered by many the ideal site for such 
a plant, and this dream is shortly to be realized. It 
was also very clearly brought out by Mr. Washburn 
that coke-oven ammonia could not be depended on to 
furnish us with ammonia for making nitric acid and 
nitrates in case of war. He showed that this ammonia 
was completely consumed in industries from which it 
could hardly be withdrawn without great damage in 
case of war (37 per cent is used in cold storage, 10 per 
cent in explosives and chemicals and the balance in 
fertilizers). We quote Mr. Washburn as follows: 

Germany, the greatest European country in 
metallurgical industry, producing 90 per cent of 
her coke supply in by-product plants, turned to 
atmospheric nitrogen for her war requirements. . . 

One of the serious limitations upon the growth of 
the by-product coke oven is the relatively great in- 
vestment involved therein. ($100,000,000 required 
to produce ammonia sufficient to make 180,000 tons 
of nitric acid per annum.) Notwithstanding these 
facts: some enthusiasts have suggested that coke 
ovens could be erected wholesale in times of war. 

These developments bring out two facts. First, that 
our needs have been greatly underestimated by the 
majority, and second, that in time of war quick action 
is needed and no time can be lost in experimentation 
or indulging in fascinating possibilities. The Govern- 
ment’s decision does not discredit in the least the Gen- 
eral Chemical Company’s process nor the excellent work 
done by the Nitrate Supply Committee. It appears, 
however. that they greatly underestimated our needs 
and the necessity for quick action, and failed to recom- 
mend the use of the “bird in the hand,” the cyanamid 
process, which had been thoroughly proved on an 
immense scale and was already well understood by 
American engineers. The reader is referred to Nauch- 
koff’s article in our issue of Nov. 1, 1917, which shows 
the nitrogen resources of the warring nations’ very 
clearly and the part the cyanamid process plays. 

It may be perfectly true that the synthetic ammonia 
process with subsequent oxidation of the ammonia to 
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nitric acid would be the most desirable from several 
standpoints in the long run, but many large-scale prob- 
lems have yet to be met, and we have no time to wait. 
If the war continues any length of time we can use 
more than the output of both the synthetic ammonia 
and the cyanamid plants. Mr. Washburn estimated in 
1916 that a plant such as is now being built at Muscle 
Shoals would produce the equivalent of 180,000 tons 
of nitric acid per year. We are not permitted at present 
to go into further details as to the Government’s needs 
and the new plant, but we have very good reasons to 
believe that even this plant will be inadequate to meet 
our needs in a short time, so rapidly are they increasing. 


Review of Gold and Silver Metallurgy 


T is now a year since we commented on the anoma- 

lous position of the gold producer in this era of 
advancing prices. More recent events have accentuated 
these conditions; doubly so, perhaps, because long- 
delayed prosperity came to the relief of the silver miner. 

The high commodity prices and acute labor shortage 
prevalent throughout the world have borne heavily upon 
the gold miner, who, unable to recoup his expenditures 
by advancing the price of his own wares, has been at a 
disadvantage in competing in the labor market. Simi- 
lar conditions are reflected in all our news from abroad, 
and Canada, Australia and South Africa are alike suf- 
fering from an insufficient supply of labor. T. T. Read 
recently summarized the situation in a pleasing phrase 
to the effect that we have passed from the position of 
buying labor to selling employment. 

In such circumstances it is but natural that the past 
vear has been marked by a singular lack of activity 
in the development of new processes and the erection 
of new plants. In general, it may be said that the 
metallurgist’s attention has been engaged by collateral 
lines of activity rather than by those directly affecting 
his specialty, but always with their extension and 
future application in mind. 

Thus his interest in grinding machinery and in flota- 
tion has continued. In a measure he has accepted the 
ball mill as standard practice, if we may so interpret 
the new mills at Oatman and the remodeling of the 
Dome plant. Parenthetically, it may be noted that ball 
mills crushing in cyanide solution and followed by fine- 
grinding machinery, Dorr counter-current decantation 
and Merrill precipitation equipment, constitute the 
modern plant. This flow-sheet indicates the discarding 
of amalgamation, and in such circumstances at least 
the ball mill seems to be the logical machine. Where 
amalgamation is to be retained in the scheme of treat- 
ment the matter is not so clear, since the “inside amal- 
gamation” of the stamp mill cannot well be supplied to 
the ball mill by reason of difficulties of clean-up. It 
is our impression, however, that this objection need 
not be of serious import, since this “inside amalgama- 
tion” tends primarily, by its vigorous churning or mix- 
ing of quicksilver and pulp, to collect and amalgamate 
the extremely fine gold particles in the “slime” portion 
of the ore—the very particles that may be expected to 
yield most readily to secondary treatment. 
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There have been no radical changes in the mechanical 
equipment of the latest mills; the machines commonly in 
use for classifying and dewatering are, however, under- 
going constant refinement. It is rather interesting to 
note that whereas mechanical classification is gradually 
supplanting hydraudic classification in gold and silver 
milling, a new design of cone, apparently a distant rela- 
tive of the diaphragm cone of South African practice, 
is enjoying a certain popularity in the copper districts 
of the Southwest. 

Extreme simplification of the flow-sheet may be lead- 
ing us to unnecessarily fine grinding: separate treat- 
ment of sand and slime is no doubt more often justified 
than practised. 

Flotation has progressed during the year, and in the 
direction indicated by an examination of its nature and 
limitations. At Cobalt and in the San Juan it has 
been of great value. It finds its best opportunity where, 
in addition to gold and silver, the ore contains sulphides 
or similar base-metal minerals in commercial quantity ; 
it is least likely to win favor when its product must 
compete with high-grade bullion, salable to the gov- 
ernment without discount. A chapter in Rickard and 
Ralston’s recent book makes an interesting presentation 
of this phase of the process. 


The method of cyanide production proposed by 
Bucher has attracted much attention. This process, it 
will be recalled, depends upon the reaction between 
carbon, sodium carbonate and nitrogen, at a tempera- 
ture of 900 to 1000 deg. C., using finely divided metallic 
iron as a catalyzer. Clevenger has suggested what was 
no doubt in the minds of many others interested in gold 
extraction—that the cyanide so formed could be taken 
up at once in works solutions, thus obviating all con- 
centration of the extract. 

Bucher’s process, unlike another chemical proposi- 
tion which, a few years ago, gained much publicity in 
the technical press, lends itself to verification in the 
hands of others than its inventor. It makes cyanide, 
and the cyanide it makes, obtained in solution as Clev- 
enger proposes, will extract gold. 


Upon examination, it must be confessed that the pro- 
posed application loses some of its appeal. Certainly 
it would be a comfort to have a supply of cyanide always 
at command, but many an already overburdened mill- 
man might well demur to the assuming of one more 
duty. However this may be, we look for cheaper cya- 
nide in the future, and we hope to see it offered by 
several new American manufacturers. 


Indeed, the general development of America’s chemi- 
cal industries promises excellent things for the future. 
Zinc dust is now made at several American plants, 
production no doubt being stimulated by the prevailing 
prices, which have been firmer than the spelter market 
would seem to have warranted. The quality of some 
of these brands is most excellent, and it seems improb- 
able that the German dust will ever command its earlier 
favor. 

Simultaneously with improvement of the precipitant, 
the technique of precipitation has been refined and 
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developed. The former limitations of the process have 
undoubtedly been widened. Greater efficiency has been 
obtained and consequently a higher grade product is 
now the rule. 

Zinc-dust precipitation was already dominant in this 
country. It will be interesting to observe whether the 
method will eventually replace the zinc-shaving process 
from its great stronghold in South Africa. It is con- 
ceivable that the sum of several minor improvements 
such as we have mentioned may finally throw the scale. 

The many recent advances in the metallurgy of zinc 
are of especial interest to the cyanider, who requires 
the metal in his operations and must perforce tolerate 
it in his precipitates. In addition to the development 
of precipitation methods, we may see a revival of the 
proposal made some ten years ago—to distill the zinc 
from the precipitates, recovering it for further use. 

It seems inevitable that improvements tending to 
increase the precious-metal content of precipitates will 
favor the introduction of the electric furnace for re- 
fining. 


Metallurgy of Zinc in 1917 

T may be said that as zine was the first metal to be 

affected by the war boom in metals, so it has been the 
first to be affected by the deflation consequent upon over- 
production, and decrease of consumption due to arti- 
ficially high prices. The end of the year 1916 saw 
a marked tendency in this direction. Production was 
even then already outstripping consumption, and profits 
were showing a corresponding depreciation. During 
1917 the increasing cost of coal and gas fuel, together 
with the relatively higher cost of ore, has forced such 
a curtailment of output that at the end of this year 
we have a condition where only those plants having 
by-products of value, such as sulphuric acid, can show 
what even in pre-war days would have been considered 
a fair profit. 

These remarks concerning commercial conditions are 
made only to call attention to the principal reason for 
what is apparently a lack of progress in zinc metallurgy 
during 1917. At a time when the less profitable plants 
are being shut down and when even the best plants are 
being forced to pass dividends, it is hardly to be ex- 
pected that much new capital would be invested in 
improvements other than those absolutely necessary to 
meet the increased competition of the time. 

‘ The period of exorbitant profits during 1915 and 1916 
has not been without its advantages, aside from the large 
returns paid by most of the smelting companies. New 
plants were constructed and older ones were enlarged 
and improved, and these improvements, in regions other 
than the gas belt, have been of such a character as 
the industry had not hitherto witnessed. In fact, most 
of the construction east of the Mississippi River is 
now such as to give great hopes for a commercially 
sounder basis for the industry, besides assuring rela- 
tively lower costs of production and better recoveries 
upon a return of normal conditions for labor and sup- 
plies. 

As the year 1917 brought curtailment of smelter ca- 
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pacity instead of the expansion to which we had become 
accustomed, and brought even greater curtailment of 
profits to most of the smelting companies, so, as might 
be expected, improvements in the art have not been 
marked. Attempts have necessarily been made to meet 
higher labor costs with mechanical devices to increase 
the tonnage handled per man, and in minor items this 
has been more or less successfully accomplished. 

Outside of the gas fields of Oklahoma and Kansas, 
practically all zine sulphide ores are roasted with a 
special view to the conversion of the sulphur gas to 
sulphuric acid. For this purpose the roasting furnaces 
used in American practice have been almost invariably 
of the Hegeler type. Attempts have been made to in- 
troduce furnaces of the Spirlet or of the Wedge type, 
and such furnaces are, in some cases, in actual oper- 
ation, but as yet there is no evidence of a desire on 
the part of operators in general to abandon the better 
established apparatus. 

In the actual operation of the retort furnaces it 
would seem that there might be much room for labor- 
saving devices, especially in view of the increased 
cost of labor. In a few isolated cases mechanical de- 
vices for discharging and recharging the retorts are 
actually in use, and the operators of such devices seem 
pleased with the results obtained. But again it is to 
be noted that notwithstanding the present most favor- 
able conditions their use is still confined to a very few 
plants, and most zinc metallurgists continue to look 
upon them as interesting experiments which may some 
day be worth investigating. 

The metallurgy of zinc, as practised today in the 
older retort process, has been of slow growth, and is the 
result of many years’ accumulated experience. The 
financial path of zinc metallurgy may be said to be 
marked by the tombstones of defunct processes. It has 
only been of recent years, especially since the metallur- 
gist has been confronted by the necessity of smelting 
lower grade and more complex ores, that there have 
been any encouraging signs that new conditions might 
bring out new methods to meet them. The necessity for 
handling complex ores, low in zinc, especially those 
common in the Rocky Mountains, coupled with the ab- 
normal demands for spelter of a great degree of purity 
which has accompanied the war conditions, has given 
the opportunity for the development of an entirely new 
process in zinc metallurgy. 

Previous to the present year the production of elec- 
trolytic zinc had been measured in a few tons per day, 
and had taken place mostly on an experimental scale. 
During this year, however, the production of zinc by 
electrolysis may be said to have passed from the experi- 
mental to the commercial basis. The longest step taken, 
of course, has been that at Great Falls, although a num- 
ber of other plants have come in with tonnages which, 
while much inferior to the output of Great Falls, are, 
nevertheless, of considerable magnitude. 

It is, perhaps, too early yet to say just in what direc- 
tion this new art will work out to the greatest advan- 
tage. The operations at Great Falls involve wet con- 
centration of the ore to a high-grade product, followed 
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by roasting and leaching of the concentrate. This 
results in a residue containing a considerable amount 
of zinc, and attempts have been made to smelt this 
material in a reverberatory furnace, whereby the zinc 
is volatilized and a commercial quantity of the other 
metals collected in the form of a copper matte. 

The work now being done on Colorado ores by another 
company, having an electrolytic refinery at Keokuk, 
lowa, is carried out on lower grade and more complex 
ores. These are partly roasted, then smelted directly 
in a reverberatory furnace. By this means the lead 
and zine are separated in a relatively pure form from 
the gangue of the ore, and the other metals are concen- 
trated in a matte. The zinc and lead concentrates are 
then shipped to the refinery for separation. 

The plant at Park City, Utah, follows, in general, the 
Great Falls practice of roasting and leaching, with the 
addition of revolving cathodes in the electrolytic tanks. 
The plant at Mammoth, California is operating on a 
complex baghouse product produced from the smelting 
of copper ores. This material has as its principal con- 
stituent zinc as sulphate, but has many other metals 
present, tending further to complicate an otherwise 
not simple process. The successful working out of this 
problem will reflect much credit on the men in technical 
charge of the work. 

Direct electrothermal smelting of zine ores seemed 
at one time to be approaching success. Much interest- 
ing and more or less successful work along this line 
was carried out at Hartford, Conn., a few years ago, 
but thus far the process has not come into commercial 
use. A plant is now being built by the Guggheim inter- 
ests at Pueblo, Col. In Norway, plants have been oper- 
ating some years on such a method, but there the cost 
of power is lower than anything we have or are likely 
to have in this country. 


Copper Metallurgy in 1917 
ET the Copper” has been the slogan of the pro- 
ducers during 1917. During the first part of the 
year there seemed to be an unlimited market at very 
fancy prices—published quotations for spot metal 
ranged from 29 to 37 cents, then falling back to 25'. 
cents while the price-fixing program was awaited. Con- 
siderable copper changed hands at these figures, even 
though the bulk of the production was absorbed by the 
Allies at figures substantially lower, down to one large 
sale to the American government at about 16.7. The 
spot prices were evidently so excessive that the efforts 
of the administration were early turned toward fixing 
a price for the red metal, which was agreed upon Sept. 
20, the official price being set at 231% cents. This is a 
quite liberal figure, and one calculated to allow even the 
most unfavorably situated company to produce at a 
profit, although later many smiles were provoked by 
the attempts of brokers and other spokesmen to explain 
the profound riddle, “When is a low-cost producer, and 
why ?” 
The high price and scarcity of machinery and con- 
struction materials has not halted a universal exten- 
sion in plant capacity. While only one notable new 
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smelter is under construction in the Western States- 

that of the United Verde Extension, building neat 
Jerome, Ariz.—one can hardly mention a plant in that 
region which is not engaged in a construction program 
of considerable magnitude preparatory to a larger out- 
put of blister. One notable exception to this state- 
ment is the Great Falls plant of the Anaconda Copper 
Mining out this 
smelter was one of the world’s large copper producers. 


Company: Before the war broke 
At the present time but little copper is made, and that 
merely as a by-product of their zine plant, recently 
completed. 

These efforts toward maximum production have been 
more than nullified, however, by an epidemic of labor 
troubles which seemed to infest the copper mines, 
Strikes of 


intensity and duration spread from one location to an- 


smelters and refineries. various degrees, 
other, completely paralyzing the activities of whole dis- 
tricts for as long as five months. These differences 


have now been largely settled—in some cases by a 
federal commission working apparently on some such 
theory as this: “The management and men must come 
together and resume production; the men will not com- 
promise, therefore the management must.” 

The significant feature in reverberatory smelting is 
that oil is becoming too rare and valuable to be used as 
a fuel, and is to be supplanted by powdered coal. This 
change has already started. Side-charging of fettling 
or calcine through numerous holes at the skewback is 
almost universal. An interesting modification of this 
plan is that Heggie, where manger-like 
openings through the side walls are constantly heaped 
with cold charge. This latter idea has brought about a 
most interesting and important evolution in buckstay 


construction, in fact, in the entire scheme of “ironing” 


devised by 


a furnace. 


In the converting department, the 13-ft. x 30-ft. 
Peirce-Smith converter mentioned in our review of last 
year, has amply demonstrated its efficiency, and is being 
installed in several American Smelting & Refining Com- 
pany plants. This converter is structurally far su- 
perior to the smaller styles, and has established some 
enviable metallurgical records. Only the long-suffer- 
fully appreciate the 


clear air in the El Paso converter aisle, where some 


ing converter crane-man could 
real hoods fit closely over the mouths of these new con- 
verters. Converter capacity has been materially in- 
This device 
is merely an air-jet blowing a continuous stream of 
rushed siliceous material through the end of the con- 
verter during its operation. This saves the time of 


creased by the common use of a silica gun. 


converter and crane necessary to charge this material 


by boat or chute; further, it facilitates uniform opera- 
tion at a lower temperature, thus increasing the life of 
the basic lining. Everyone is still talking about that 
metallurgical nuisance, converter slag, but nothing new 
has been done about it. Multi-stage turbo-blowers, 
both of the Ingersoll-Rand and the Rateau-Bottu-Smoot 
design, are now quite common in power houses, replac- 
ing the bulky blowing engines used to compress con- 
verter air. 
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In copper hydrometallurgy, the successful operation 
of the New Cornelia plant at Ajo, Ariz., is a matter 
for congratulation to the metallurgists who worked out 
the possibilities of the process, and the capitalists who 
financed this new undertaking. A beautiful process and 
a beautiful plant! There is, however, one unsolved 
problem in these leaching processes, that is to say, the 
treatment of that very considerable percentage of solu- 
tion which must be “bled” from the circulation to pre- 
vent undue accumulation of iron and other metallic im- 
purities. At present the copper in the waste Ajo solu- 
tion is precipitated on iron, but, as compared to the 
these 
antiquated. In this connection it would be pertinent to 


electrolytic room, dirty vats seem extremely 
point out that the price of iron scrap is steadily rising, 
while the prophesy that the easy production of sponge 
iron from concentrates will take first place as a pre- 
cipitant seems yet to be fulfilled. 

The general interest taken by copper metallurgists in 
their possible by-products is a good omen—even recent 
investigations on smelter smoke point to its value as 
an actual fertilizer. The general production of arsenic 
from flue dust in normal! times served only to glut the 
market, but these plants are now working to capacity. 
Sulphuric acid plants are becoming so common as to 
The old-school metallur- 


gist, however, can hardly recognize that corner of the 


fail to excite much interest. 


smelter where potash alum, zinc sulphate, zine chloride 
or liquid sulphur dioxide is produced by the ton. 
few of the Western plants seem peculiarly well adapted 


Some 
for the production of brass munitions. Large quanti- 
ties of electrolytic copper and zinc, ample coal and elec- 
tricity, an energetic staff and adequate labor supply— 
this is a conjunction of factors, any one of which is 
becoming rarer in the Eastern States. 
the past objections to this development, such as lack of 
market and high labor or freight rates, are either be- 
coming less cogent or disappearing altogether. Event- 
ually, of course, the West will absorb enormous quan- 


In stress of war 


tities of locally-produced metallifactures; the war may 
easily hasten the establishment of some of these fac- 
The construc- 
tion of a rod-mill of considerable dimensions at Great 
Falls, Montana, such 
developments. 


tories close to the point of production. 


seems an earnest of near-by 


Flotation in 1917 

HE interest in flotation has now passed its zenith 

and the process has become too common a thing to 
attract the interest that it did while young in its appli- 
cation to American conditions. For the past two years 
the various hydrometallurgical schemes have had to 
be set aside more or less to allow the full development 
of flotation before it was deemed safe to proceed with 
the more expensive hydrometallurgy. Interest is again 
beginning to center around the hydrometallurgy of cop- 
per, zinc and lead, in addition to the revival of older 
forms of the hydrometallurgy of silver and gold. The 
copper hydrometallurgists are reputed to have expected 
flotation to make leaching of copper from low-grade 
ores unnecessary, and were expecting to devote their 
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energy to the hydrometallurgy of flotation concentrate. 
It now seems certain that flotation will not be the com- 
plete solution of the treatment of low-grade oxidized 
copper ores, and that hydrometallurgy will come back 
to its own. 

The various schemes for the flotation of oxidized 
minerals have been further tested and found wanting, 
for a number of reasons. In the first place, most of 
them are very likely to be spoiled by the appearance 
of ore of a slightly different composition than that 
for which they had been designed. For instance, it has 
been found that the oxidized ores of lead which can 
be sulphidized and floated are few in number, and that 
the great majority contain materials which consume 
the sodium or hydrogen sulphide used for sulphidizing. 
Such things as basic sulphate of iron or manganese 
dioxide are of common occurrence in oxidized ores, and 
tend to prevent good sulphidizing. So while there are 
undoubtedly a number of ores which can be successfully 
sulphidized and floated, the method does not present a 
universal solution of the problems involved. Probably 
methods will be found for neutralizing the “sulphidi- 
cides” just as they were slowly developed for neutraliz- 
ing “cyanicides” during the growth of cyanidation. 

The flotation-oils situation is no longer so acute, as 
it has been found that there is a great variety of oils 
which will yield acceptable flotation results, although the 
best ones are very hard to obtain. A number of scare- 
heads have appeared announcing the value of one or an- 
other nostrum for such work, but few of them have re- 
sulted in anything. Such has been the fate of shale oil 
and the products from destructive distillation of gilson- 
ite and similar hydrocarbons. 

Greater interest has centered around the various pro- 
posals which have been tested in attempting to escape 
the terms of the patents of the Minerals Separation 
Co. A number of the larger copper concentrating mills 
and one or two of the zinc mills began using more than 
1 per cent of oil on the weight of the ore, 1 per cent 
having been said to be the approximate point below 
which a new effect was produced and for which the 
Minerals Separation Co. had been able to obtain patent. 
By the use of as high as 3 per cent of oil in commer- 
cial frothing-flotation work it seemed to be very defi- 
nitely proved that there was no “critical proportion” of 
oil. This argument formed the basis of the defense 
in the new lawsuit brought by the Minerals Separation 
Co. against the Butte & Superior Co. in the Circuit 
Court at Butte. Nevertheless, the Minerals Separation 
Co. won the decision, and it has now been appealed and 
will shortly be tried in the higher court. 

With regard to the patent situation, we have wearied 
of following its details. The stakes are too high for 
any of the parties involved to give up the fight, and the 
plaintiff company has changed front repeatedly in try- 
ing to claim the whole field of flotation. We have now 
lost all hope of a satisfactory end to this litigation, 
and think it not unlikely that the life of the patents 
will expire before the litigation ends. 

Flotation is now in commercial operation in a num- 
ber of mills for the concentration of molybdenum ores 
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in Canada and in Colorado. The details of its applica- 
tion apparently have been worked out to a satisfactory 
state for elemental sulphur, such as is found in low- 
grade sulphur ores, and for alumina resulting from the 
calcining and leaching of alunite ores in southern Utah. 
We do not know to just how many new uses the process 
will be put, but it seems safe to say that there will 
doubtless be more new applications as time goes on. 
Taken as a whole, we do not believe that the total 
tonnage of material treated by flotation processes will 
increase beyond the tonnage anticipated in 1918. There 
is a natural limit to everything, and advocates of flota- 
tion can well point with pride to the fact that the 
process is now being used on a greater tonnage of 
material than is any other metallurgical process outside 
of the concentration and smelting of iron ores. 


Iron and Steel in 1917 

HE iron and steel industry underwent startling 

changes during the year just closed, but in that it 
was true to character. The year opened with a con- 
tinuance of the runaway market that had character- 
ized the greater part of 1916, and when through Ger- 
many’s declaration of ruthless destruction of merchant 
shipping on February 1 it became apparent that war 
was practically inevitable the market began to advance 
still more rapidly. The actual declaration of war on 
April 6 was followed by further advances, but the 
character of the market changed. It had long been 
realized that whenever the European war should end 
there would be a complete readjustment in iron and 
steel prices, while with the entrance of the United 
States into the war it was recognized that an advanc- 
ing iron and steel market could not continue for an in- 
definite time. Buying for far-forward deliveries soon 
ceased, therefore, but that only left the prompt-delivery 
market freer to advance, and by the end of June a 
price-level had been reached that cast altogether in the 
shadow all previous market attainments. The prices 
at which sales were then being made were approxi- 
mately double the average prices at which material 
was being shipped. It became obvious that buyers 
would be unable to pay these prices on the entire ton- 
nage required. Some were making specialties that en- 
abled them to pay almost any price. Others had rela- 
tively low-priced material being delivered to them, and 
paid the fancy prices only on such small tonnages that 
their average cost was not greatly increased. 

On July 12 President Wilson made his famous appeal 
to miners and manufacturers that they should “forego 
unusual profits” and that there should be “one price 
for all,” the Government, its Allies, and the general 
trade. The iron and steel trade did not seem to adopt 
the idea with much readiness. Apparently it was not 
gifted with its usual foresight, but there is reason to 
suppose that it foresaw the inevitable but could recog- 
nize no particular necessity for the existing trade be- 
ing disturbed. The trade was running under such 
steam that it had a number of months still to go. 
Meanwhile no one would suffer particularly, and the 
Government intended to lay heavy war taxes upon 
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profits of the entire year 1917. In due time, namely 
on September 21, the iron and steel trade yielded 
gracefully to the President’s requirements and then 
made it almost a religion to carry out the price agree- 
ment in both letter and spirit. There have been a few 
recalcitrants, but only a very few indeed. By agree- 
ment with the manufacturers, the War Industries 
Board announced on September 24, October 11 and 
November 5 certain prices for iron and steel products, 
while the price-setting for various other commodities 
was left to the American Iron and Steel Institute, with 
the understanding that all prices should be in harmony, 
considering costs, with the basis prices originally set. 

The industry has found itself under obligation to 
furnish a great deal more iron and steel, for the best 
prosecution of the war, than was originally expected. 
The early estimates made, say from February 1 to 
July 1, all referred to material that would be required 
directly as war munitions for the Government and its 
Allies. These estimates ran, generally speaking, from 
20 to 40 per cent of the output. Afterwards an alto- 
gether new viewpoint had to be developed. As Presi- 
dent Wilson insisted in his appeal of July 12, although 
he did not mention any particular commodity, no clean 
distinction could be drawn between material required 
directly for war and material merely contributing 
more or less indirectly towards winning the war. 

This fact became clear as to iron and steel. As the 
country from month to month reached a fuller realiza- 
tion of the industrial forces it would have to mobilize 
for prosecuting the war to the fullest extent, it was 
found that the few iron and steel-consuming industries 
that could not contribute were losing in activity of 
their own accord, while the great majority of the con- 
suming industries could directly or indirectly aid in 
prosecuting war. Thus the capacity of the railroads 
was found to be strained, and more rolling stock, par- 
ticularly locomotives, is obviously required. Maxi- 
mum petroleum production is essential, requiring the 
fullest supply of oil-country tubular goods. The auto- 
mobile factories, while consuming much less steel for 
making pleasure cars, are required to make many more 
trucks, in which heavier steel is used, as, for instance, 
light plates instead of blue annealed sheets. The one 
industry that seemed marked for decreased iron and 
steel consumption, without any compensating increase, 
the so-called building industry, has largely disappeared 
without leaving a gap, and yet it has had some special 
activity. The lettings of fabricated steel in November 
were heavier than in any of the eleven months preced- 
ing, and the lettings were almost entirely in connec- 
tion with the war. 

This complete change in the character of iron and 
steel activities occurred through the overriding of 
obstacles that had been considered difficult if not in- 
surmountable. The iron and steel-consuming indus- 
tries had been regarded as so specialized that only a 
limited portion of them could be employed for war ac- 
tivities. The iron and steel finishing departments were 
regarded as so specialized that they could convert only 
a limited proportion of the crude steel into forms suit- 
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able for war purposes. In both cases the specializa- 
tion had to yield. Factories had to be converted to 
make war products instead of peace products, and the 
steel-finishing industry had to go through its own 
changes. The tradition was that the steel industry 
had to put such a percentage of its output into mer- 
chant bars, such a percentage into plates, and so on. 
The production in 1916 of sheared plates, %4 in. and 
heavier, was only a trifle over 1,800,000 gross tons. 
Additional plate mills were built and the capacity ap- 
proximately doubled. The slabbing mill output was 
entirely absorbed and a large tonnage of blooming-mill 
slabs is being employed. What has helped materially 
is that so large a tonnage of steel is required for 
shells, this steel being chiefly the product of the bloom- 
ing mill, which thus becomes a general service mill. 
The supply of sheet bars has been somewhat limited, 
but the war requires the entire output of the tin mills 
only, and but a part of the sheet-mill output, and thus 
the end of 1917 found the tin mills operating full and 
the sheet mills operating at 50 to 60 per cent of ca- 
pacity, with everyone moderately well satisfied. 

At all times the iron and steel industry has been able 
to furnish all the iron and steel that could profitably 
be employed in the work of waging war. The changes 
required of the consuming industries have been occupy 
ing the time. It is a remarkable thing that when the 
steel industry has been so highly specialized it has 
been possible to respond so fully to the completely 
new alignment of demand. That it has been able to 
do so has been due to the fact that the consuming in- 
dustries were likewise specialized, and had to undergo 
their changes. 

The iron and steel industry is in position to furnish 
much more material than hitherto, if it is provided 
with adequate transportation facilities. It produced 
39,400,000 tons of pig iron in 1916, operating its avail 
able furnaces practically at capacity, but at the close of 
1917 it had capacity equal to 42,000,000 or 43,000,000 
tons of pig iron, and had produced only about 38,750,- 
000 tons in the year. There was, and is, a lack of 
sufficient transportation for Connellsville coke. In steel 
ingots the 1916 output was 41,400,000 tons and the 1917 
output about 42,500,000 tons, but the capacity is nearly 
if not quite 50,000,000 tons. There have been short- 
ages of pig iron, coal and scrap, due to insufficient 
transportation. 

Taking only 45,000,000 tons as the ingot capacity of 
the United States, the Allies now have, with Canada, 
Japan, Italy, France and England, a total steel ingot 
capacity, actually operative, of close to 65,000,000 tons. 
The Central Powers started with about 19,000,000 tons 
in Germany and 4,000,000 tons in Austria, while Bel- 
gium’s 2,500,000 tons capacity was captured and about 
3,500,000 tens of the French capacity, making a total 
of about 29,000,000 tons, all of which cannot be op- 
erated. Steel will win the war, and the first American 
soldier to give his life on the western line was in the 
Minette iron-ore district, with the great French and 
German steel-producing districts before him. 
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The Western Metallurgical Field 


Burro Mountain Concentrator 


The Burro Mountain branch of the Phelps-Dodge 
Corporation has been operating a 1500-ton concentrator 
at Tyrone, N. M., since April, 1916. The ore, which 
is recovered from underground workings, consists of 
disseminated sulphides of copper = iron in a mon- 
zonite porphyry, and contains about 2 per cent copper. 
At present the tailings run approximately 0.5 per cent 
copper, of which half is copper as oxide. Experiments 
are now in progress to determine whether additional 
flotation machines will not reduce the tailing loss. 

Water for milling is derived from the mine pumpage, 
which amounts to about 750 gallons a minute. Tank 
outflows are returned to circuit by properly placed 
pumps, and in times of water scarcity some of the water 
in the tailings ponds is pumped back by centrifugals. 


2 FINES CONVEYORS 
TO MiLi BINS 


DIAGRAM OF CRUSHER SECTION, BURRO MOUNTAIN MILL 


The mill is entirely electric driven, individual motor- 
drives being used for the most part. About 750 hp. is 
furnished from the main power plant near the mine, 
where Diesel oil engines are installed. 

Through the kindness of Mr. J. T. HALL, mill super- 
intendent, we are enabled to present the accompanying 
flow-sheet. It will be noticed that the crushing division 
reduces the ore to 4-mesh (Tyler Standard), which is 
fed directly to a battery of Butchart tables without 
sizing or classification. Indeed the only sizing done 
throughout the mill consists of a rough classification 
in the de-watering drags, where the overflow is called 
“slimes,” and the de-watered material is called “sands.” 
The tailings from the flotation machines run over a 
battery of Senn vanners, which catch the coarse, and 
considerable of the very fine, sulphides which did not 
float. The table and vanner concentrates are settled in 
rectangular wooden tanks at the bottom of the mill, 
which tanks are emptied through plug-openings in the 
bottom, discharging their contents to a belt conveyor 
which leads to a track at the top of the coarse-ore bins. 
A spur to the bins is now under construction, and later 
the concentrates will be delivered directly by belt con- 
veyor to a box-car loader. This material is shipped to 
the Copper Queen Smelter at Douglas, Ariz., for treat- 
ment, about one-fifth of the entire output being a flota- 
tion concentrate. 

The mill itself is situated on a steep side hill, and all 
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repair parts are delivered on tracks at the topmost 
level. An incline railway, used during construction, is 
still in constant use. The carriage on this incline takes 
push-cars from level to level, where tracks lead directly 
into each floor of the mill and the various shops. A 
large jib crane is installed at the dock on top of the 
hill to handle heavy parts from the railway cars to 
the incline. 


Evolution of Reverberatory Construction at American 
Smelting and Refining Co. Plant, Hayden, Ariz. 


The American Smelting and Refining Company’s 
smelter at Hayden, Ariz., was blown in May, 1912, for 
the treatment of the concentrates produced by the 
neighboring Ray Consolidated concentrator and such 
other custom ores as might present themselves. Orig- 
inally a two-reverberatory plant, the receipts of smelt- 
ing material were almost continually in excess of the 
capacity, until at present the company is installing the 
fourth reverberatory, 24 ft. by 114 ft. in dimension, 
oil-fired, and with the usual waste-heat boilers (1500 
hp.) and other auxiliaries. 

The construction of these furnaces has undergone 
an interesting evolution. Originally built almost as 
copies of the successful old Garfield long reverberatory, 
with a multitude of small buckstays ranged on sides and 
ends, the firing ends of the first two furnaces were re 
built to allow side charging through mangers, accord 
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ing to the ideas of James Heggie, general superintend- 
ent of the El Paso plant of the A. S. & R. Co. This in- 
volved piercing the side walls with broad, arched open- 
ings, requiring a buckstay-spacing of about nine feet— 
the thrust of the roof arch being carried by a heavy 
horizontal girder. 

This construction proved to be satisfactory in all 
respects, and the third reverberatory was accordingly 
ironed in a similar manner throughout its length, re- 
placing the multitude of small I-beam buckstays by the 
largest H-beams, in combination with horizontal gir- 
ders behind the skew-backs to carry the roof thrust. 
At the same time the arch was carried full width to the 
skimming end of the furnace, avoiding excessive scour 
on the bricks at this region. 

The objection to this ironing is that it is hardly 
flexible enough. That is to say, in case of a failure of 
a portion of the arch between expansion joints, it is 
almost impossible to regulate the movement of the new 
section without large and undue distortions in the old 
roof. This has been corrected by the superintendent, 
Mr. R. B. GREEN, in the reverberatory now being built 
by placing a pair of buckstays opposite each expansion 
joint in the roof and subdividing the horizontal girder 
so that each section of the roof can be handled as a 
unit. With such construction a roof-failure can be 
replaced in a few hours and the furnace again smelting 
in the time formerly required to cool off the whole 
furnace. 

Although the present reverberatories are oil-fired, 
the management has decided to replace this fuel with 
pulverized coal, owing to the increasing price and 
scarcity of oil. Construction of a 300-ton pulverizing 
plant has therefore been commenced. 

The converter department has seen a corresponding 
increase in capacity. Originally containing two 10 ft. 
by 26 ft. Pierce-Smith shells, a 12-ft. Great Falls con- 
verter was soon installed to act as a standby. Con- 
struction of a large 13 ft. by 30 ft. Pierce-Smith is 
now under way to care for the matte produced by the 
added furnace capacity. The brick converter flue, 18 
ft. 1 in. by 19 ft. 6 in., in cross-section (hopper-bot- 
tomed), will be extended south to a point of higher 
ground, where a new concrete stack 16 ft. diameter by 
250 ft. high, will be built. This will replace the present 
temporary stack, a square steel skeleton lined with cor- 
rugated iron. 

When these additions are completed, which will be 
about July 1, 1918, the Hayden smelter will smelt ap- 
proximately 2000 tons of charge daily and ship a 
monthly production of 10,000,000 pounds of blister 
copper. 


De Spirlet Kilns at Argentine, Kans. 


The National Zinc Company has been operating zinc 
lende roasters of the De Spirlet type for about two 
ears, and at the present time has a battery of ten of 

these kilns in operation. As has been noted in METAL- 
LURGICAL & CHEMICAL ENGINEERING, Sept. 1, 1917, 
page 220, these roasters consist of a succession of round 
superposed, flat arches, which are alternately fixed or 
rotating. Rabbling is effected by fireclay blocks pro- 
jecting from the roof of the individual hearths. Thus, 
the top arch forms the roof of the top hearth, and is 
‘tationary. The next arch rotates and forms the floor 


METALLURGICAL AND CHEMICAL ENGINEERING y 


of the top hearth and the roof of the next-to-top hearth; 
the next is stationary, and so on. 

The hearths themselves, 12 ft. 10 in. in diameter, are 
built within a ring of suitable steel shapes. This ring 
is placed on a floor and a centering of sand swept up 
using the familiar pivot and sweep of the loam mold. 
The bricks, 5 in. thick, are all special, with a key ex- 
tending around the edges. It has been found that ex- 
treme care in matching these bricks for a minimum 
clearance at the joints will prolong the furnace cam- 
paign from four months to a life of one year. Four 
brick masons complete an arch in three days. 

An annular trough of bent angles is riveted to the 
periphery of these flat arches, which is filled with 
roasted ore and acts as a seal. Into the channel filled 
with granular material projects the downstanding leg 
of another bent angle riveted to the bottom of the cor- 
responding channel just above. This sand seal effec- 
tually closes the joint between fixed and moving hearth. 
The fixed arches are hung from brackets at four 
columns. 

These same brackets each carry a flanged wheel upon 
which the moving arches rotate. The track consists 
of the side of a bent railroad rail, to the base of which 
are bolted segments of a gear, meshing into a motor- 
driven pinion at one column. The individual arches are 
assembled into a furnace by traveling crane. 

The hearths themselves are quite shallow, hardly 12 
in., top to top; while the rabbles clear the bed only 14,4 
in. The top hearth acts mostly as a dust chamber, the 
SO, gases being drawn off into collecting flues at the 
periphery. The ore is automatically charged near the 
center of the stationary roof and soon is worked 
through a hole at the center of the rotating bed. The 
rabbles of the second hearth work the ore toward the 
periphery, dropping to the bed below, thence to the 
center, and finally into two hoppers at the edge of the 
bottom hearth. 

The base of this hearth forms the roof of a similar 
muffle which is heated by a coal flame, the products of 
combustion being drawn downward through ribbed iron 
flues to a chimney opening. Air for the roasting of the 
ore is preheated by being circulated around the cast- 
iron chimney flues and thence through a muffle just 
below the combustion chamber. The hot air is then 
introduced into the drop hole of the lowest ore hearth, 
and travels in a direction opposite to that of the ore. 
The SO, content of the gases is remarkably uniform, 
standing at 7 per cent + 0.5 per cent for hours to- 
gether. Dusting is extremely low, being only about 4 
per cent when working on flotation concentrates. A 
treater is being installed to precipitate all of this finest 
dust, in order to clarify the acid made from the smoke. 
The recovered flue dust is converted into zinc sulphate. 

One man tends the three furnaces, his only duties 
being carefully to loosen accretions from the fireclay 
rabbles from time to time. Coal consumption is 1 ton 
per furnace. Each furnace treats about 7800 lb. of 
green ore plus about 1800 Ib. spiles, this being average 
capacity for a full campaign. 

The engineers of the National Zinc Company have 
changed many features of the original De Spirlet de- 
sign, and feel that real progress has thus been made. 
They are still experimenting on the furnaces to de- 
termine the characteristics best fitted for each indi- 
vidual ore at their disposal. 
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The Webb Expoert-Trade Bill. 


N important measure in Congressional legislation 
looking toward the establishment of American ex- 
port trade is known as the Webb bill. It has passed 
both House and Senate, and it is expected that a Con- 
ference Committee will reach an agreement on minor 
differences when Congress reconvenes Jan. 3. The 
measure is so vital to American trade that we publish it 
herewith, with the Senate amendments numbered and 
italicized. The portions stricken by the Senate amend- 
ments are enclosed in brackets. 
AN ACT 

To promote export trade, and for other purposes: 

Be it enacted by the Senate and House of Represen- 
tatives of the United States of America in Congress 
assembled, 

That the words “export trade” wherever used in this 
Act mean solely trade or commerce in goods, wares, or 
merchandise exported, or in the course of being ex- 
ported from the United States or any Territory thereof 
to any foreign nation; but the words “export trade” 
shall not be deemed to include the production, manu- 
facture, or selling for consumption (1) or for resale, 
within the United States or any Territory thereof (2), 
of such goods, wares, or merchandise, or any act in the 
course of such production (3) [or] manufacture (4), 
or selling for consumption or resale. 

That the words “trade within the United States” 
wherever used in this Act mean trade or commerce 
among the several States or in any Territory of the 
United States, or in the District of Columbia, or be- 
tween any such Territory and another, or between any 
such Territory or Territories and any State or States or 
the District of Columbia, or between the District of 
Columbia and any State or States. 

That the word “association” wherever used in this 
Act means any corporation or combination, by contract 
or otherwise, of two or more persons, partnerships, or 
corporations. 

Sec. 2. That nothing ccntained in the Act entitlea 
“An Act to protect trade and commerce against unlaw- 
ful restraints and monopolies,” approved July second, 
eighteen hundred and ninety, shall be construed as de- 
claring to be illegal an association entered into for the 
sole purpose of engaging in export trade and actually 
engaged solely in such export trade, or an agreement 
made or act done in the course of export trade by such 
association, provided such association, agreement, or 
act is not in restraint of trade within the United States, 
and is not in restraint of the export trade of any do- 
mestic competitor of such association. 

And provided further, That such association does 
not, either in the United States or elsewhere, enter 
into any agreement, understanding, or conspiracy, or 
do any act which artificially or (5) [intentionally and 
unduly| the natural effect of which enhances (6) or 
depresses prices within the United States of commod- 
ities of the class exported by such association. 

Sec. 3. That nothing contained in section seven of 
the Act entitled “An Act to supplement existing laws 
against unlawful restraints and monopolies, and for 
other purposes,” approved October fifteenth, nineteen 
hundred and fourteen, shall be construed to forbid the 
acquisition or ownership by any corporation of the 
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whole or any part of the stock or other capital of any 
corporation organized solely for the purpose of engag- 
ing in export trade, and actually engaged solely in such 
export trade, unless the effect of such acquisition or 
ownership may be to restrain trade or substantially 
lessen competition within the United States. 

Sec. 4. That the prohibition against “unfair methods 
of competition” and the remedies provided for enforc- 
ing said prohibition contained in the Act entitled “An 
Act to create a Federal Trade Commission, to define 
its powers and duties, and for other purposes,” ap- 
proved September twenty-sixth, nineteen hundred and 
fourteen, shall be construed as extending to unfair 
methods of competition used in export trade against 
competitors engaged in export trade, even though the 
acts constituting such unfair methods are done without 
the territorial jurisdiction of the United States. 

Sec. 5. That every association now engaged solely 
in export trade, within sixty days after the passage of 
this Act, and every association entered into hereafter 
which engages solely in export trade, within thirty 
days after its creation, shall file with the Federal Trade 
Commission a verified written statement setting forth 
the location of its offices or places of business and the 
name and addresses of all its officers and of all its stock- 
holders or members, and if a corporation, a copy of its 
certificate or articles of incorporation and by-laws, and 
if unincorporated, a copy of its articles or contract of 
association, and on the first day of January of each 
year thereafter it shall make a like statement of the lo- 
cation of its offices or places of business and the names 
and addresses of all its officers and of all its stock- 
holders or members and of all amendments to and 
changes in its articles or certificate of incorporation or 
in its articles or contract of association. It shall also 
furnish to the commission such information as the 
commission may require as to its organization, busi- 
ness, conduct, practices, management, and relation to 
other associations, corporations, partnerships, and indi- 
viduals. Any association which shall fail so to do shall 
not have the benefit of the provisions of section two 
and section three of this Act, and it shall also forfeit 
to the United States the sum of $100 for each and every 
day of the continuance of such failure, which for- 
feiture shall be payable into the Treasury of the United 
States, and shall be recoverable in a civil suit in the 
name of the United States brought in the district where 
the association has its principal office, or in any dis 
trict in which it shall do business. It shall be the 
duty of the various district attorneys, under the direc- 
tion of the Attorney General of the United States, to 
prosecute for the recovery of the forfeiture. The costs 
and expenses of such prosecution shall be paid out of 
the appropriation for the expenses of the courts of the 
United States. 

Whenever the Federal Trade Commission shall have 
reason to believe that an association or any agreement 
made or act done by such association is in restraint of 
trade within the United States or in restraint of the 
export trade of any domestic competitor of such asso 
ciation, or that an association either in the United 
States or elsewhere has entered into any agreement. 
understanding, or conspiracy, or done any act which 
artificially or intentionally and unduly (7) [affects 
enhances or depresses prices within the United States 
of commodities of the class exported by such associa- 
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tion, it shall summon such association, its officers, and 
agents to appear before it, and thereafter conduct an 
investigation into the alleged violations of law. Upon 
investigation, if it shall conclude that the law has been 
violated, it may make to such association recommenda- 
tions for the readjustment of its (8) [business, in 
order that it may thereafter maintain its organization 
and management and conduct its business in accordance 
with law] organization, business, conduct, practices, or 
management in order that they may comply with the 
law. If such association fails to comply with the recom- 
mendations of the Federal Trade Commission, said com- 
mission shall refer its findings and recommendations to 
the Attorney General of the United States for such 
action thereon as he may deem proper. 

For the purpose of enforcing these provisions the 
Federal Trade Commission shall have all the powers, 
so far as applicable, given it in “An Act to create a 
Federal Trade Commission, to define its powers and 
duties, and for other purposes.” 

Passed the House of Representatives June 13, 1917. 

Attest: SouTH TRIMBLE, 
Clerk. 
Passed the Senate with amendments Dec. 12, 1917. 
Attest: JAMES M. BAKER, 
Secretary. 





United States Tariff Commission Making 
Inquiry in Regard to Chemical Industries 


The Tariff Commission is undertaking an inquiry 
into the significant developments that have taken place 
in the chemical industries since the passage of the 
tariff act of 1913. Changes which seem likely to alter 
permanently the conditions of international competi- 
tion or the course or volume of foreign trade are to be 
special subjects of study. 

All persons having direct knowledge of pertinent 
facts in regard to any particular industry or product 
are invited to submit a statement to the Tariff Com- 
mission. Among the matters on which the Commission 
desires as full and complete information as possible 
are: 

1. The manufacture within the United States of arti- 
cles formerly unavailable or obtained exclusively by im- 
portation, for example, phosgene. 

2. In the case of industries previously established in 
the United States, the erection of new plants or increase 
in capacity of existing plants; for example, the increase 
in capacity of existing plants for making caustic soda 
and chlorine and the installation of such plants as tex- 
tile and paper mills. 

3. The future of industries or establishments newly 
created, or in which productive capacity has been 
greatly increased to meet a direct war demand. How 
can these plants be utilized when the war demand dis- 
appears? For example, the acetone industry. 

4. Any general or significant differences in the pre- 
vailing method of manufacture in the United States 
and abroad, such as the relatively small use of the car- 
buretted water-gas process in England compared to the 
process in the United States. 

5. Differences in the organization of the industry in 
the United States and abroad. 

6. The development or invention in the United States 
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or abroad of new or improved processes which are likely 
to influence the conditions of international competition ; 
for example, the hydrogenation of fatty oils or the flota- 
tion process for concentrating ores. 

7. Significant changes in the conditions of inter- 
national competition caused by the recent law making 
patents owned by citizens of enemy countries available 
to American manufacturers; for example, the patents 
on salvarsan. 

8. Industries which have been seriously hampered in 
their normal operations or in their development by diffi- 
culty in securing materials or supplies formerly im- 
ported; for example, the lack of potash for fertilizer 
or glass. If these difficulties have been met by the in- 
troduction of substitutes, is it expected that there will 
be a return to the old materials and methods when for- 
eign supplies again become available, or will the changes 
be permanent? 

9. Developments or changes in other industries which 
have created a new or greatly increased demand for 
chemical products; for example, the manufacture of new 
varieties of glass in the United States. 

10. The discovery of new uses of materials, creating 
a new demand or furnishing a market for materials 
formerly wasted; for example, the use of aniline as an 
accelerator in the vulcanization of rubber. 

11. Any governmental hindrances in the United States 
or abroad, either in manufacture or commerce; such as 
the export duty on nitrate from Chile. 

The Commission will publish only general statements 
or summaries, which will not reveal the operation or 
plans of individual companies. 





Attorney General Interprets Laws Bearing 
on Importation of Distilled Spirits 


In response to a request from the Secretary of the 
Treasury, the Attorney General has given an interpreta- 
tion of the recent legislation on importation of distilled 
spirits. The food control act approved August 10, 1917, 
states: “Nor shall there be imported into the United 
States any distilled spirits.” The revenue act approved 
Oct. 3, 1917, provides: 

“That no distilled spirits produced after the pas- 
sage of this act shall be imported into the United States 
from any foreign country, or from the West Indian 
Islands recently acquired from Denmark (unless pro- 
duced from products the growth of such islands, and 
not then into any state or territory or district of United 
States in which the manufacture or sale of intoxicating 
liquor is prohibited), or from Porto Rico or the Philip- 
pine Islands. Under such rules, regulations and bonds 
as the Secretary of the Treasury may prescribe, the 
provisions of this section shall not apply to distilled 
spirits imported for other than (1) beverage purposes 
or (2) use in the manufacture or production of &any 
article used or intended for use as a beverage.” 

The question is: To what extent, if any, does the 
latter act repeal the earlier? 

In answer to this question the Attorney General has 
given the following opinion: 

1. Distilled spirits produced before the passage of the 
war-revenue act may not be imported for beverage pur- 
poses. 

2. Distilled spirits produced before the passage of the 
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war-revenue act may not be imported for any purpose. 

3. Distilled spirits produced after the passage of the 
war-revenue act may be imported for other than bever- 
age purposes and under such rules, regulations and 
bonds as the Secretary of the Treasury may prescribe. 

4. Distilled spirits produced in the West Indian 
Islands recently acquired from Denmark, if produced 
from products the growth of the islands and produced 
after the passage of the war-revenue act, may be im- 
ported for any purpose, but if produced before the pas- 
sage of the war-revenue act their importation for any 
purpose is prohibited. 





Suggestions for Conservation of Coal 

Owing to the difficulty of securing customary sup- 
plies of coal it becomes necessary to run existing steam 
power plant with the greatest possible economy. Own- 
ers and managers are urged to investigate their power 
costs and increase efficiency where possible. The Com- 
mittee on Coal Conservation of the Chamber of Com- 
merce of the United States makes the following sug- 
gestions: 

Reconsider the advantage of buying heat and power 
from a specialized plant. In some localities hydroelec- 
tric power may be available. 

Find the nearest source of coal that will meet the 
requirements, as this will relieve the tax on our trans- 
portation system. 

Give to the power plant and its personnel the recog- 
nition and encouragement due to an expert and im- 
portant department. Seek to increase skill and pro- 
ficiency in the men who handle the coal. 

Put the fuel-using equipment into as perfect condi- 
tion as possible; eliminate leaks in the boiler setting 
and see that the firedoors fit well. Install simple means 
by which the fireroom force may see improved results. 

Run boilers at capacity, use water free from scale- 
forming substances, and reduce loss of heat after it is 
generated by insulating boiler and pipe surfaces. 

One pound of coal per hour has yielded a horse- 
power per hour. That is the record of present possi- 
bility. It cannot by any manner of means be attained 
by every plant. But the fact that at present the aver- 
age attainment throughout the country is but one-third 
or one-fourth of this record is indicative of the possible 
Savings that can be made if the care and attention 
which the power plant deserves are actually given to it. 





A Correction 

In our issue for Dec. 1, 1917, page 631, Mr. M. Luck- 
iesh contributed an article on “The Physical Basis of 
Color Technology,” Through an inadvertence he did 
not receive galley proof for correction, and as a conse- 
quence the mathematical equations contained a number 
of errors. We reproduce the equations herewith in 
correct form to supersede those appearing on page 636 
of the issue mentioned: 


(1) J J,e*4 
J 
(2) Log log T k d loge —:,d 
J 
(3) J=J,A,“orT, = A,“ or log T, = cd log A, 


Similar reference characters appearing in the accom- 
panying text should be corrected accordingly. 
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Council of National Defense Reorganized 


On account of the fact that the food control bill 
provides that corporations whose officials serve on advi- 
sory committees are not allowed to enter into contracts 
with the Government, the Council of National De- 
fense has completed plans for reorganization. Under 
the new plan prominent industrial men will sever their 
connections with their industries and go into Govern- 
ment employ, and separate committees will be appointed 
by the industries themselves. The following statement 
was issued Dec. 7 by the Council of National Defense. 


“The Council of National Defense was established to 
bring about the co-ordination of industries and resources 
for the national security and welfare. Previous to the 
entrance of this country into the war steps were taken by 
the Council so to mobilize the industries of the country that 
they could render effective assistance to the nation in its 
nour of need. The crisis made imperative the necessity for 
prompt action. Many industries had not been organized in 
time of peace so as effectively to aid the country in time 
of war. For these industries to organize themselves, lack- 
ing a clear understanding of what the Government would 
need from them in the emergency, involved delay. Since 
instant steps were necessary, the Council of National De- 
fense authorized the formation, under its direction, of co- 
operative committees of industry to be composed of men 
representative of their respective lines. No other machin- 
ery existed or could have been created at that time for the 
accomplishment of the vital tasks at hand, which primarily 
were to carry the country through the transition period 
from peace to war. 

“These committees have given faithful, patriotic and in- 
valuable assistance to their country. Many of the individ- 
uals serving on them have done so only at great personal 
and financial sacrifice. The thanks of the entire country is 
due to these men who unhesitatingly and unselfishly re- 
sponded to the Government’s appeal for aid. 

“Technically, however, this necessary emergency machin- 
ery set up by the Council was not in the administrative 
sense ideal as a means for making permanent the mobiliza- 
tion of industry in a democracy at war. Practically it was 
effective, but the committees were placed before the public 
in a position unfair both to themselves and to the Govern- 
ment. The Council and its War Industries Board, after 
giving this matter serious thought for some weeks, have 
concluded that it is now possible to arrange for meeting the 
Government’s needs through the appointment of highly 
qualified individuals as Government employees and expert 
advisers, and also to meet the needs of industry as well as 
to assist the Government by representative committees 
created not by the Government but by the industries them- 
selves. 

“It therefore has become feasible to discontinue the em- 
barrassing situation wherein the members of the present 
committes are apparently called upon to act both as Gov- 
ernment agents or advisers and at the same time as repre- 
sentatives of the industries. In dissolving the present co- 
operative committees of industry, which were appointed by 
and under the direction of the Council, the action is taken 
only with the highest praise and thanks for their splendid 
and indispensable work and at the same time with the hope 
that representative committees of the industry will be 
formed by the industries themselves at the earliest possible 
moment. The establishment of such committees, formed so 
as to entitle them to speak for their entire industries, will 
render immediately available valuable sources of informa- 
tion upon which the Government can draw in connection 
with the countless business and industrial problems attend- 
ant upon the conduct of the work necessary for the prose- 
cution of the war. 


Bernard M. Baruch will remain as commissioner of 
the raw materials section, which will be divided as fol- 
lows: 

Explosives, chemicals, etec—L. L. Summers, L. L. 
Summers & Co., New York. 

Nonferrous metals and cement—Eugene Meyer, Jr., 
New York. 

Steel—J. L. Replogle, American Vanadium Company, 
New York. 

Oil—J. F. Guffey, the Philadelphia Company, Pitts- 
burgh. 
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Bureau of Standards Urges Use of Waste 
Pottery Bisque 

From a circular letter sent by the Pittsburgh Labo- 
ratory to makers of glass pots, and others, we give 
the following extract: 

“In work conducted at the Pittsburgh laboratory it 
has been found that the waste bisque of whiteware 
potteries is well adapted for use as ‘grog’ for pots 
used in the melting of optical glass so urgently needed 
at the present time for range-finders, gun sights, peri- 
scope lenses, etc. The low content of iron oxide in this 
material and its homogeneous structure render it supe- 
rior to the crushed pot shell or calcined clay for this 
specific purpose. A much smaller and limited amount 
of porcelain bisque may also be used, but it is very im- 
portant to keep the different kinds of body sharply sep- 
arated, since porcelain tableware bisque is distinct from 
floor tile, electrical and sanitary porcelain. The porce- 
lain can be used only in small quantities as a fluxing 
constituent, while the typical whiteware body is of a 
refractory nature. It is evident that glazed pottery 
waste cannot be used, and that we are speaking here 
of unglazed material. It is estimated that close to 
250 tons of whiteware bisque are available per month 
at the present time, and at a very reasonable price. 
Appeals to a number of large pottery manufacturers 
have been answered with most gratifying promptness, 
which speaks well for their zeal for the common good. 

“The whiteware bisque is well suited also for use 
in the regular glass-pot mixtures, but preference should 
be given to pots used in the melting of optical or signal 
glass. The whiteware bisque most suitable for this 
purpose should have a softening point corresponding 
to Orton cone No. 30 or above. 

“In being employed for this purpose, the bisque is 
crushed in a jaw crusher or dry pan, screened, and then 
passed over a magnetic separator for the elimination 
of metallic iron. 

“The Pittsburgh laboratory is ready to give advice 
concerning the supply and use of this waste material to 
any one interested, and is ready to make softening point 
determinations free of charge. Inquiries should be ad- 
dressed to the Bureau of Standards, Fortieth and But- 
ler Streets, Pittsburgh, Pa.” 





Industrial Service Section of the Council of 
National Defense 


The Council of National 
following statement: 

As the demands of the Government for more sup- 
plies of all sorts have increased there have necessarily 
arisen in the various departments placing war orders 
a considerable number of problems relative to proper 
adjustment of labor supply to the war needs. 

In order to secure a basis of facts on which to work 
‘ut policies, the Council of National Defense has au- 
thorized the director to undertake the following work: 

1. To determine present and probable future de- 
mands for labor in war industries. 

2. To determine in connection with the priorities 
committee of the War Industries Board the relative 
priorities of the labor demand. 

3. To arrange for the supplying of the demand 
through the Department of Labor or such other gov- 


Defense has issued the 
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ernmental or civilian agencies as can best meet the 
demand. 

4. To determine the needs for dilution of labor, in- 
cluding the introduction of women into industry and 
recommend policies to be followed in regard thereto. 

This work under the council has been put under the 
immediate charge of Mr. L. C. Marshall, who is desig- 
nated chief of the section on industrial service. Mr. 
Marshall comes to this work from the deanship of the 
School of Commerce and Administration of the Uni- 
versity of Chicago. He has given his time recently 
to the special consideration of labor matters as affect- 
ing certain procurement divisions of the War Depart- 
ment, and thus takes up the new work with broad gen- 
eral information and special detailed knowledge of a 
number of the more pressing problems. 

It is not contemplated that there will be created 
under the council any agencies for executive action 
with respect to the problems concerned. The purpose 
is to have under the council a section to which these 
various labor problems may be brought for common 
consideration. 

The new section will work in close co-operation with 
the War Industries Board and its priorities commit- 
tee and will, like the War Industries Board, bring to 
the council digested information from all Government 
departments as to the above subjects. Policies can 
then be worked out to secure the most efficient utiliza- 
tion of existing agencies and to facilitate the develop- 
ment of such new agencies as may be necessary. 





Woman’s Committee for Engineer Soldiers 


An organization known as the Woman’s Committee 
for Engineer Soldiers has been formed in Washington, 
D. C., with Mrs. Wm. M. Black, wife of General Black, 
Chief of Engineers, as president, Mrs. Charles Keller 
vice-president and chairman, Mrs. W. W. Harts sec- 
retary, and Mrs. Ulysses Grant, 3d, treasurer. 

The object of the Woman’s Committee is to see that 
no engineer soldier leaves this country without the 
proper knitted garments and to send garments to those 
already “over there.” The National Committee in Wash- 
ington is to be headquarters for units all over the 
country, and by purchasing yarn in large wholesale 
quantities should be able to get better prices and de- 
liveries. 

An earnest appeal is made to every man and woman 
interested in the engineers of the Regular Army, Na- 
tional Army, the Railroad, Forestry, Camouflage, or 
Labor regiments, to join this organization or to send 
contributions of money for wool, or finished knitted 
garments, to supply these hundred thousand men. Dues 
for membership, amounting to one dollar per year, 
may be sent to Mrs. Wm. M. Black, 1730 I Street, N. W., 
or Mrs. Ulysses Grant, 3d, 2204 R Street, N. W., Wash- 
ington, D. C. 





The Allied Purchasing Commission is now located in 
the new and temporary structure housing the Council 
of National Defense at Eighteenth and D Streets, 
Washington, D. C. Manufacturers who are producing 
or who believe their plants are in a position to produce 
supplies needed by the Allied Governments should make 
krown this fact to the Allied Purchasing Commission. 
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Zine Furnace Temperatures—II 


Temperatures of Regenerative Furnaces 


BY EDWARD MACKAY JOHNSON 


Superintendent Eagle-Picher Lead Co. 





ONTINUING the data on furnace temperatures 

given in METALLURGICAL AND CHEMICAL ENGI- 

NEERING Sept. 15, 1917, page 300, I present the 
accompanying curves plotted from temperatures taken 
on the furnaces in the checker work during periods of 
reversing, the first reading being taken just before 
reversing. 

Bristol couples were used. In each case they were 
inserted the same distance into the checker work ports 
and luted up with clay. Four couples were used at the 
same time, with leads to one switch common to all. By 
this means it was possible to take four readings almost 
simultaneously. The following explanation of the 
curve numbers holds good for all curves. 

If on long valve, E. or W. side: 

No. 1. Top outside checker, gas entering laboratory. 

No. 2. Top inside checker, air entering laboratory. 

No. 3. Bottom outside checker, gas entering checker- 
work. 
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No. 4. Bottom inside checker, air entering checkerwork. 
No. 5. Top outside checker, gases of combustion leaving 
laboratory of furnace. 
Top inside checker, gases of combustion leaving 
laboratory of furnace. 
Bottom outside checker, gases of combustion 
leaving checkerwork of furnace. 
No. 8. Bottom inside checker, gases of combustion 
leaving checkerwork of furnace. 

Example A: Chart G, furnace No. 4, long valve, east 
side: Curve No. 1 represents the gas entering the top 
of the outside checker, and during a period of 20 min- 
utes shows a drop of 65 deg. C. Now upon reversing, 
No. 5 curve represents this particular spot and shows 
an increase of 75 deg. C. due to the effect of the hot 
gases of combustion leaving the furnace. 

Example B: Referring to the same chart, consider 
curve No. 2. This curve represents the air entering 
the top inside checker and during a period of 20 min- 
utes shows a drop of 105 deg. C. Now upon reversing, 
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No. 6 curve represents this particular spot and shows 
an increase of 105 deg. C. due to the effect of the hot 
vases of combustion leaving the furnace. 

In the same way comparisons may be drawn between 
curves 3 and 7, and 4 and 8. 

Various other comparisons may be made from the 
curves: As between the long and short valve or be- 
tween east side and west side, also between inside and 
outside checkers, from all of which conclusions may be 
drawn relative to the construction of the checker-work 
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* While taking the temp.reading for No.3 Curve the mason had a brick eut 
doing some work on end wall which permitted air to enter and urn 
the gas in the checker work. Hence the irregularity of curve, 


walls, or the height of the checker, or the periods of 
reversing. 


TEMPERATURE OF GASES ENTERING STACK 


Temperatures taken in the four channels between the 
valve boxes and the furnace showing a comparison of 
results during a period of reversals of the gas or air 
entering on the east side and leaving on the west side, 
and vice versa, are given in the accompanying tables. 

In taking the readings four Bristol pyrometers in- 
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Taste I —Strack Temperature 


Furnace No. 6-—Short valve; pyrometer enclosed 


EAST SIDE WEST SIDE 
Temp Temp 
Time Cc Time Cc 
1:42 415 (Reversed % hour 2:01 | 375 
damper 02 370 
43 405 oF 375 
44 395 05 t&5 
45 380 06 390 
46 375 (Dumped coal in pro 07 395 
ducer O8 395 
47 375 09 400 
48 370 10 400 
49 365 12 405 
50 365 14 410 Dumped. 
51 365 15 410 
2 365 17 415 
3 365 19 415 
“ 365 20 415 | Reversed 
55 370 - - 
56 370 307 
57 370 } 
58 370 2:43 370 
59 370 Dumped 44 | 375 
2:00 375 | Reversed 5 | 380 Dumped. 
: 46 | BRS 
375 47 390 
48 395 
2:21 410 50 395 
22 400 55 400 
234% 385 3:00 405 = Reversed 
24 375 — —--- 
25 372 388 
26 370 | 
27 365 3:22 | 370 
28 365 (Poked producer. 23 | 370 
30 365 24 375 
32 365 25 | 380 | 
35 365 26 | 385 
38 365 28 | 390 
40 365 |Reversed. 30 | 395 | 
—-——- 35 | 402 
375 40 410 | Reversed. 
3:01 405 386 
02 395 
03 380 : ; 
04 370 General average, 390 
05 365 
O08 360 
13 358 Dumped 
20 370 = Reversed 
375 


General average, 375 


closed in iron pipes were used, connected to a switch 
common to all, except in the case of the stack tempera- 
tures on long valve, when the naked pyrometer was 
used, and, as shown by the results, gave somewhat 
higher temperatures than the enclosed couple as ob- 
tained on the short valve. 
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Taste Il—Srack Temperature 


Furnace No. 6—Long valve; pyrometer naked. 




















EAST SIDE | WFS8T SIDE 
Temp. is Temp. 
Time "= Time °C. 
?:24 420 2-391 410 
” 25 410 41 420 
m6 405 42 435 
27 410 43 445 Dumped. 
28 415 44 450 
29 420 Dumped. 45 450 
0 415 46 455 
31 415 48 450 
33 415 0) 450 
th 415 52 450 
4 IR 420 53 455 
7 39 425 Reversed. 55 455 
- 57 460 
415 3:00 460 Reversed 
301! 420 445 
Oo 410 Poked producer 
ot 400 3-201 410 
02 395 21 415 
02! 300 22 420 
4 392 23 430 
a 305 24 435 
os! 400 26 440 
07 410 28 450 
ox 415 30 455 
10 415 31 462 Dumped 
12 415 a4 475 
15 25 Dumped 37 475 
151 430 39%5 475 Reversed. 
16 430 —- 
17 425 445 
18 425 ae . 
oR 
=: 4 General average, 417. 





Reversed 











veneral average, 306 






Taste I1]—Srack Tevrerarures 





irnace No. 6—Short valve Tem>eratures ° C. taken in channels between 
vutside end wall of furnace and damper boxes 









WEST SIDE 









EE EW Wi ww 

41 160 345 13 385 
43 230 415 405 310 
45 355 450 375 245 
0 450 470 $35 170 

5 470 480 320 140 
ELD 470 475 320 130 
4 322 439 365 230 







BAST SIDE 







1.0 5 40 330 170 
03 $00 385 360 270 

) 300 350 3905 360 
10 215 330 440 430 
15 175 325 455 450 
UL 160 320 165 455 
280 358 407 356 






neral average, 350°. 











California yields commercially a greater number 
and variety of mineral products than any other State 
and probably more than any other equal area of the 
earth. Previous to 1916 the total annual value of her 
output was surpassed by but four other States, they 
being coal and iron producers east of the Mississippi. 
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Recent Development of the Cote and Pierron 
Electric Zinc-Smelting Process 


NTERESTING and hitherto unpublished details re- 

garding the most recent step in the evolution of the 
Cote and Pierron process have just been published by 
G. Flusin in the Bulletin Technique de la Suisse Ro- 
mande of Nov. 17, 1917 (vol. 43, No. 23, p. 233). 

A plant is actually in course of construction at Mau- 
rienne, near Epierre; it will be put into operation at 
the close of this year and its equipment will comprise 
four furnaces of 500 hp. each. The working capacity 
of each furnace will amount to four metric tons of zinc 
ore per 24 hours. 

The essential features of the present modification of 
the C. and P. process are as follows: 

1. Treatment of raw ores, without previous roasting 
(ordinary blendes, fluorspar-containing blendes, mixed 
ores containing blende and galena). 

2. Use of lime and carbon as the only raw materials 
for the preparation of the fusion bath. 

3. Use of a “compound” furnace formed by the co- 
operation of two adjacent furnaces, viz., one being an 
“are-resistance” furnace and the other an “indirect- 
resistance” furnace, combined in such a manner as to 
constitute practically only one continuously operated 
unit. Smelting of the charges is effected roughly to 
some extent, in the first furnace with liberation of zinc 
in the form of vapor. The second furnace, which acts 
as a refiner, receives the crude metal in form of drop- 
lets and zine dust and, without allowing it to cool down, 
and with an additional small supply of calories, sep- 
arates it from all the entrained impurities by subject- 
ing it to a second process of distillation, followed by 
condensation in the fluid condition. 

As will be seen, the process consists of effecting 
fusion of zine ore in an electric furnace in order to 
liberate the crude metal therefrom and of refining this 
metal at once, likewise in an electric furnace, as fast 
as it is produced while its temperature is still near that 
of volatilization. 

It will be observed that the inventors have given up 
the method of smelting zinc sulphide ores with iron as 
desulphurizer and that they have reverted to the smelt- 
ing of the raw ores in the presence of lime and carbon. 
On the other hand, they have been successful in avoid- 
ing the deleterious effect of CO and other gases and in 
doing away with intermediate formation of zinc dust. 

The ores best suited for this process may have a 
range of composition as follows: Zn, 30-40 per cent; 
Pb, 5-15 per cent (incl. Ag.) ; Fe (as oxide or sulphide), 
8-12 per cent; S, 20-30 per cent; CaO, SiO, or BaO, 
10-15 per cent; Fl, 3-5 per cent; foreign metals, 2-3 
per cent; As, 2-3 per cent (tolerated). 

The Epierre type of furnace (500 hp.) is capable of 
smelting 4000-4500 kg. of ore per 24 hours, which cor- 
responds to a current consumption of 2000-2200 kw.-hr. 
per metric ton of an ore analyzing 35 per cent zinc as 
the average. Only 1.5 per cent zinc remains in the 
slag. The metal as it comes from the condenser titrates 
at once 99.93 per cent zinc. The total losses amount to 
8-9 per cent (sometimes only 6-7 per cent). The elec- 
trode consumption amounts to 12 kg. per metric ton of 
ore. The 500 hp. above referred to is distributed as 
follows: 350-375 absorbed by reactions in the fusion 
bath, and 150-125 in the condenser. 
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A Furnace for Testing Refractory 
Materials Under Load at High 


Temperatures 
By RoBert J. MONTGOMERY 


Contributed by the Laboratories of the H. Koppers Company and 
the Pittsburgh By-Product Coke Company 


HE furnace described in this paper has been used 

for two years with complete satisfaction, and it was 
thought that the design might be of interest to labora- 
tories testing refractory materials. 

The accompanying sketch Fig. 1 gives the design in 
detail. The furnace chamber is circular and may be 
built of wedge brick, leaving vent holes at various 
points to allow the inspection of the test pieces. The 
chamber is heated by two burners using gas and com- 
pressed air. These are placed at the level C and on a 
tangent to the chamber. This type of burner gives a 
whirling action to the flame and a very even heat dis- 
tribution. The gases escape through the 4-inch cir- 
cular flue D in the center of the bottom between the 
test brick, which leads to the stack. In order to make 
sure that the furnace is full of gas and to help in the 
regulation of the mixture of air and gas, small vent or 
inspection holes are left open near the top, one above 
each burner, at the level EZ. 

The method of setting the test brick is best shown in 
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Section AAAAAA. The brick are set on end on a re- 
fractory block FF. On the brick are placed the cups 
GG. Then the refractory rods HH, which extend 
through the top of the furnace. This cup and rod ar- 
rangement was found to be necessary when tests were 
made under very severe conditions, such as a 100-pound 
per square inch load at 1500 deg. C., and it will be found 
that if the refractories of which the furnace is built 
are of the same quality as the material tested the fur- 
nace will work satisfactorily. The cup takes the highest 
temperature of the furnace and will not last through 
many tests, but protects the rod, which will last very 
well. The cross-sectional area of the rod should be 
about one and one-half times that of the test piece to 
stand the strain of severe conditions. The design might 
be changed somewhat when special refractories are 
available. 

Returning to Section BB. On the refractory rod is 
placed an iron cap J, containing a steel knife edge, 
which engages the grooved plate J on the beam K. This 
beam is pivoted at L and is balanced by the counter 
weight M. The height of the beam is adjusted by the 
spindle N and hand-wheel O. The beam is kept true by 
the vertical guides P. These guides are drilled every 
inch for a pin support for the beam when the furnace is 
not in use. The beam acts as a lever in the proportions 
of one to four, the load being placed on the hook at the 
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FIG. 1. DETAILS OF FURNACE DESIGN 
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FIG. 2. FURNACE FOR TESTING REFRACTORY MATERIAL 


end of the beam. A beam 44 in. by 32 in. will take a 
load of 25 to 35 Ib. per square inch on a standard sized 
fire brick without undue deflection and one *4 in. by 


3% in. will take a load of 75 to 100 lb. per square inch. 


The beam is leveled at the beginning of the test, and 
it is not necessary to readjust after starting. The dis- 
tance between the pivot and the knife edge is great 
enough not to cause any noticeable eccentric loading. 
With as high as 15 per cent shrinkage on the test brick 
the bar is not very far below the original level. By not 
\djusting the beam a drum recorder may be used to 
nake a complete record of the test. A pyrometer with 

three-foot element is inserted through the hole R in 
he cover and extends to the center of the combustion 

amber. The cold junction of the couple is protetted 
an asbestos guard and a correction is made in the 
adings by adding one-half of the cold junction tem- 


rature to the galvanometer reading. The photograph 


Vig. 2 shows the furnace, with a blower for the air 
ipply in the background. The vent or inspection holes 
ay be seen in the sides of the furnace. The recording 
vice is shown, which gives a movement of three times 

that of the test brick. The brass rod A is pivoted at B 
» as not to bind in the brass guides C. A pen D is 

mounted on the rod A and it engages the drum recorder. 

A horizontal flue E runs under the furnace to the stack. 
Fig. 3 shows sketches of the special shapes required. 
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Two Parts 
Symmetrically ‘ 
abouF CZ. 








FIG. 3. SPECIAL SHAPES REQUIRED FOR FURNACE 
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The cover A is split through the center to allow the 
easy adjustment and placing of the test pieces and 
pyrometer. The ring B corresponds to F in Fig. 1. 
As this ring cracks quite easily in operation it could be 
replaced by two highly refractory brick or special re- 
fractory block as the base for the test piece. 

The main points in this design are: 

1. Two bricks may be tested at the same time, result- 
ing in considerable economy. 

2. A down-draft feature which increases the uni- 
formity of the temperature throughout the combustion 
chamber. 

3. The circular combustion chamber and tangential 
burners give better heat distribution than burners 
placed at right angles to the furnace. 

4. A proper proportioning of the refractory cup and 
rods allowing maximum temperature and load to be 
used for the refractory tested. 

5. A simple means of applying the load and of obtain- 
ing a continuous record of the test. 





Disadvantages of Chrome Brick in 
Copper Reverberatory Furnaces 


N a paper to be presented at the meeting of the 

American Institute of Mining Engineers in New 
York, in February, 1918, Mr. FRANCIS R. PYNE offers 
the following notes on the disadvantages of chrome 
brick in reverberatory furnaces handling material too 
valuable to allow of much absorption by the brick. 

Several years ago one of the large Eastern copper 
refineries decided to utilize basic material in place of 
siliceous material in the walls of their reverberatory 
furnaces for the treatment of very foul blister copper, 
as the latter rapidly corroded the siliceous linings. 

Magnesite brick were first used, but while the corro- 
sive action of the foul material was greatly reduced, 
and the amount of slag formed was very much less, the 
magnesite proved to be unsatisfactory in certain parts 
of the furnace, because of its tendency to crack and 
spall badly when subjected to the alternate heating and 
cooling that takes place in a reverberatory refining fur- 
nace. It was therefore decided to substitute chrome 
brick for magnesite brick in the parts of the furnace 
affected. The results, as far as the reverberatory fur- 
nace was concerned, were very satisfactory. The cor- 
rosion due to the action of the foul blister was small 
and the amount of slag formed was no greater than 
when using magnesite, and the tendency to crack and 
spall shown by the magnesite was eliminated. Grad- 
ually the use of chrome brick was extended to all fur- 
naces, those treating blister copper as well as those 
melting cathodes, and the results were so satisfactory 
that the siliceous roofs were replaced by roofs of 
chrome brick except in certain places where experience 
showed a more satisfactory performance on the part of 
the silica brick. 

It was immediately recognized, both for the mag- 
nesite and chrome brick, that the metal absorption was 
very heavy, but it was felt that the longer life of the 
furnaces and the decreased cost of slag treatment and 
metal losses would more than offset this disadvantage. 

When repairs had to be made to the furnaces, the 
resulting cobbing was sent to the blast furnaces for 
the recovery of the copper, silver and gold contents. 
It was, of course, realized that chrome was a neutral 
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material and could not be fluxed, but it was thought 
that, at the blast furnace temperature, the cobbing 
would be melted, releasing the locked-up values and 
causing the chromium oxide to pass out mixed with the 
blast-furnace slag. 

For a time this method appeared to be satisfactory, 
but as more of the cobbing was made and treated in the 
blast furnaces, trouble developed. The capacity of the 
settlers began to be seriously reduced and slag losses 
increased, due to improper settling. On investigation, 
it was found that there had formed in the settler, be- 
tween the matte and the regular slag, a layer of thick, 
mushy slag which was causing the trouble. 

This mushy slag could not be fluxed, could not be 
tapped out with the matte, and would not of itself over- 
flow through the slag spout. The only way it could be 
removed from the settler, without shutting down and 
digging it out, was to insert a pipe into the layer and 
by the use of compressed air cause it to mix and over- 
flow with the regular slag. While this procedure 
cleaned out the settler, it also resulted in metal losses 
that could not be tolerated. Samples of this mushy slag 
showed it to contain as high as 25 per cent chromium 
oxide, indicating that the cause was in the chrome 
cobbing added to the charge. Upon discontinuing the 
treatment of the cobbing, the settler trouble disap- 
peared. The natural result of this was to accumulate a 
considerable stock of the chrome cobbing, and experi- 
ments were undertaken to devise a satisfactory process 
for the removal of the values that would leave a residue 
that could be sent to the dump. 

The cobbing was crushed fine, thereby releasing the 
larger metallic particles, and treated in a reverberatory 
furnace with roasted pyritic ore and silica. This treat- 
ment gave a fairly fluid slag in which the chromium was 
apparently soluble. A considerable amount of the meta! 
values was thus recovered, but the slag was still too 
rich in copper to throw away, and when sent to the blast 
furnaces induced a return of the former settler troubles. 

Fine crushing and fusion with a very low-grade matte 
was expected to remove the values and leave a slag 
sufficiently low in copper to be discarded. The results 
were unsatisfactory, for though the matte absorbed 
much of the values, yet the slag was thick and past) 
and contained considerable copper. 

It was felt that crushing followed by mechanical con- 
centration might result in separating the metal from 
the brick. Accordingly, the material was crushed and 
screened to remove the coarse metallics and was then 
treated on a Wilfley table. There was sizing, but little 
concentration, 

Flotation was also tried without success, as the con- 
centrate was too rich in chromium and there were too 
many values in the residue. 

The most satisfactory solution yet found for the dis- 
posal of this material is to grind it, thereby freeing the 
larger metallic particles, and utilize the fine material in 
the manufacture of refractory brick, thus using the 
cobbing over and over again. There is, of course, some 
slagging action and a certain amount of chromium goes 
to the blast furnace where the mushy slag is formed, 
but in small amounts it is easily taken care of, and 
eventually the accumulated stock will be “worn out” 
and sent to the dump. There are also possibilities of 
treating this material by converting it into ferrochrome 
or by making chromate salts. 
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Our Resources 


Address Delivered at the Tenth Annual Meeting of the 
American Institute of Chemical Engineers, St. Louis 


BY G. W. THOMPSON 


President, American Institute of Chemical Engineers 





HEN we speak of resources we usually have in 

mind material things, such as financial, min- 

eral and agricultural resources. It would 
appear, however, that this is a rather limited con- 
struction of the meaning of the word “resources,” for 
with all of these material resources there is the presup- 
position that one has the ability to use them. Wealth 
owned by an idiot may not be to him a resource, but 
rather a liability. A mining deposit that no one knows 
how to work is hardly worth calling a resource. Won- 
derfully fertile fields in the centre of Africa are not 
resources, to the extent that they are removed from 
the intelligent use of civilized men. In our own coun- 
try it is true that wealth, mineral deposits, and fertile 
fields are resources, but they are such because there are 
resourceful men in our country who can use them. If 
the present war teaches us anything, it is this: In these 
days wars cannot be won because a nation has great 
material resources only, but rather because a nation 
has resourceful men. 

Let us consider this carefully and see whether what 
I have said is true and what, if it is true, it implies. 
Mexico is a country that is wonderfully rich in possibil- 
ities. Unfortunately for Mexico, whatever the cause 
may be, the Mexicans have not, themselves, so far de- 
veloped their possible resources to their country’s full 
advantage. In so far as these resources have been well 
developed, it has been because resourceful men have 
gone to Mexico and endeavored to turn mineral and agri- 
cultural resources to profitable ends. 

The mechanical ability of the citizens of the United 
States has been recognized all over the world. Give 
him a mechanical problem, and it is not long before that 
problem is solved. His agricultural machinery, his ma- 
chines for the manufacturing of food products, his ma- 
chines for the stamping and molding of metal, his 
machines for the utilization of electrical energy, and 
hundreds of other kinds of machines are evidences of 
the great mechanical resourcefulness of our citizens. 

{t should be borne in mind, however, that the mechan- 
ical engineer’s peculiar field lies in the taking of mate- 
rials and turning them into machines. The materials 
must be furnished to him. On whom then does this fur- 
nishing of materials to the mechanical engineer mostly 
depend? I think it will be admitted that the furnishing 
of materials depends mostly upon the chemist. All of 
‘ur smelting operations are highly developed chemical 
uanufacturing processes. After metals have been won 
they must be combined together and with non-metallic 
elements, in order that they shall be serviceable to the 
mechanical engineer. Agriculture is a chemical proc- 
ess, and agricultural products must be treated or pre- 
pared chemically before they can be used to the best 
advantage. It may be that it is not as generally recog- 
nized as it should be that all smelting and agricultural 
operations are chemical operations; nevertheless we as 
chemists perceive this truth as a reality. 





We see, therefore, that machines cannot be made un- 
less the materials needed for them have been provided, 
and we see also that the production of raw and semi-raw 
materials depends, to a great extent, upon the resource- 
fulness of the chemist. Whatever the material resources 
of a country may be, these resources cannot be made 
fully effective unless efficient chemical processes for 
their utilization have been worked out. 

I must say a few words here, lest I be misunderstood 
and be thought to be claiming too much for the chem- 
ist. In the development of a process for the production 
of the chemical elements or compounds, the chemist is 
essential. To make these products on a commercial 
scale, the mechanical engineer or his equivalent is also 
necessary. By the equivalent of the mechanical engi- 
neer we mean the person who knows how to apply ma- 
terial forces to machines and appliances so as to obtain 
effective results, and one also who knows how to con- 
struct these machines. The person who knows chem- 
istry and chemical processes adequately and who also 
has a broad knowledge of the field of mechanical engi- 
neering, constitutes that modern product of which each 
of the members of our Institute is a representative— 
the chemical engineer. 

Analysis and synthesis, to a certain extent, parallel 
each other. In analysis we seek to know the ultimate 
composition of substances; that is, the elements they 
contain. Having this information, we then seek to 
know how these elements are chemically combined; i. e., 
the constitution of the chemical compounds present. 
There are, therefore, two limits which confront the an- 
alyst. In making an ultimate analysis he cannot go 
beyond the elements themselves. He cannot decompose 
them into other constituents. The time may come when 
he will be able to do this, but the prospects are that 
that time is a long way off. The other limit lies in his 
determination of the constitution of chemical com- 
pounds. This is not a fixed limit, and the information 
we are obtaining every day is shoving this limit further 
back and widening the chemist’s horizon. So, too, with 
the synthesist. He has the same fixed limit as the 
analyst. He cannot combine substances to produce ele- 
ments, and he has a similarly continually widening 
limit as to the compounds that he can synthesize. He is 
adding continually to the superstructure which rests 
upon analysis. 


METHODS OF DEVELOPING MATERIAL RESOURCES 


The materials which a country needs may be obtained 
from its material resources in four ways, in all of which 
ways the chemist is preéminently the active factor. 

First: By the production of commercially pure ele- 
ments from minerals, such production being by methods 
which may with propriety be called analytical. In this 
way lead, silver, copper, etc., are obtained. 

Second: By the production of such chemical com- 
pounds as are found in mineral deposits or in plant 
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and animal bodies. These compounds are isolated by 
methods that are also essentially analytical. In this 
way common salt, cane sugar, glycerine, etc., are ob- 
tained. 

Third: By the production by synthetical methods of 
such chemical compounds as are referred to in Class 
Two. In this way indigo has been produced. 

Fourth: By the production by synthetical methods of 
compounds not produced by nature, i. e., not found in 
mineral deposits or in plant and animal bodies. In this 
way innumerable inorganic compounds such as the salts 
of the heavy metals, and many inorganic compounds 
such as the so-called coal-tar dyes, have been obtained. 

It is not to be assumed that these are the only ways 
in which the chemist is the active factor in the produc- 
tion of useful materials, but the four classes of mate- 
rials given serve as a basis for the systematic study of 
our resources. 

We will attempt now to review, in as general and con- 
densed a way as possible, some of the resources of our 
country and the relation of the chemist to them, what 
he has done, what apparently he will be unable to do, 
and what we may hope for him in the future. 

Considering the chemical elements which are included 
in Class One, it is quite evident that we have a reason- 
ably ample supply of the minerals which contain the 
following elements: aluminium, arsenic, barium, boron, 
calcium, copper, carbon, iron, lead, magnesium, phos- 
phorus, silver, sodium, titanium, and zinc. It is true 
that under pre-war conditions some of these elements, 
or the minerals containing them, were imported, but 
they were all produced in this country and the amount 
imported was insignificant as compared with home pro- 
duction. Elements such as arsenic, barium, calcium, 
magnesium, phosphorus, and sodium were mostly used 
in chemical compounds. Arsenic was produced mostly 
as a by-product of smelting operations, in the form of 
white arsenic. Barium was produced mostly as mineral 
barium sulphate or barite. Calcium and magnesium 
were produced to some extent as metals but were mostly 
in the form of chemical compounds. Phosphorus was 
produced to some extent as an element but was mostly 
used in fertilizers as acid phosphates. Sodium was pro- 
duced in large quantities in the metallic form but was 
mostly used in chemical compounds such as caustic 
soda and sodium carbonate. The modern chemist gave 
us methods of producing aluminium, magnesium, phos- 
phorus and sodium. The modern chemist has devel- 
oped practically all of the metallurgical processes on 
which the production of copper, gold, iron, lead, silver, 
and zinc rests. He gave us ‘the electrolytic refining of 
copper, the cyanide process for the recovery of gold, 
the structural knowledge of steel, the Bessemer and 
open-hearth processes for making steel, processes for 
the electrolytic refining of lead, and processes for the 
electrolytic production of zinc. All of these contribu- 
tions of the chemist have greatly increased the output 
of these elements and rendered them more available for 
useful purposes. It is obvious, of course, that we have 
an ample supply of such elements as chlorine, hydrogen, 
nitrogen, oxygen, and silicon, all of which the chemist 
uses in the production of chemical compounds. 

For some years before the war the production of 
bromine was a profitable industry, in spite of the unfair 
competitive conditions under which it labored. 
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In the case of carbon, we have an ample supply, al- 
though in its allotropic forms, graphite and diamond, 
we have not all of the supplies that could be desired. 
The chemist, however, has given us an artificial graphite 
which, to a great extent, has supplied our needs for this 
material, and he has also given us abrasive compounds 
that approach the diamond in hardness. With regard 
to all of these elements, the chemist is continually con- 
tributing to their more economical production and use. 

We must not neglect to mention sulphur, which, when 
converted to sulphuric acid, is the basis, practically, of 
all chemical industries. Although large quantities of 
pyrite have heretofore been imported, the importation 
of sulphur itself has fallen to a negligible amount, due 
to the production of sulphur by the methods developed 
by Frasch. It would appear also that the recovery of 
sulphur compounds from smelter gases would, under 
normal conditions, more than supply our needs, taken 
together with our other sources of production. At the 
present time the supply of sulphuric acid may be con- 
sidered as inadequate, but this is due only to extraor- 
dinary demands created by the war, and it would seem 
probable that even those demands could be met satis- 
factorily at an early date. 

There are some elements of which we have no appre- 
ciable supply. One conspicuous example is_ iodine. 
Practically the entire world’s production of iodine comes 
from Chile, where iodine is obtained as a by-product 
of the nitrate industry. If the need were great enough, 
however, iodine could be obtained by the old-fashioned 
method—from seaweed. 

Antimony has been very little produced in this coun- 
try, probably due to economic reasons, although scat- 
tered deposits have been found and worked. If the 
need were great enough, undoubtedly antimony could be 
produced. We are fortunate, however, in having a large 
quantity of antimony in the form of antimonial lead 
which is obtained as a by-product of the lead smelting 
industry, antimonial lead being suitable for most pur- 
poses where antimony and lead together are used. If 
the need came, there would be little trouble for the 
chemist to separate the antimony from the lead. 

It is rather curious that there has not been a great 
quantity of manganese ore produced in this country. 
Just why this production has lagged is rather difficult 
to say with certainty. Manganese deposits exist, and 
even if they are not of the particular grade desired, 
say in the steel industry, their purification by chemical 
means is not difficult. The cheapness of manganese 
ores and recovered manganese obtained from abroad 
before the war was probably principally responsible for 
our undeveloped production here. It is true that a large 
quantity of manganese is obtained as a by-product from 
zine ores in New Jersey, but that supplies only a small 
part of our needs. Should the importation of man- 
ganese ores and products be rendered more difficult, it 
would seem that the only way that the required amount 
of manganese could be obtained would be by the devel- 
opment of our own deposits and probably the calling 
in of the chemical engineer to develop methods of sep- 
aration and purification. 

We have no platinum deposits in our own country, 
but there are great quantities of platinum in the coun- 
try in the form of jewelry, etc., that should be avail- 
able for the war needs of our countrv. 
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We have no great deposits of nickel and cobalt and 
it would appear that we must depend, for some time 
at least, upon the Canadian supplies, it being very for- 
tunate for us that we are on such friendly relations 
with our Canadian brothers. 

Since the war began our lack of a supply of potassium 
salts has been manifest, not merely to us but to Ger- 
many, the country from which our supplies mostly 
came. It is evident that this shortage must be met, 
and it can only be met by the help of the resourceful 
chemist. It is not due to the-absence of potassium from 
our mineral deposits that we have not been able to sup- 
ply ourselves, but it is due to the fact that before the 
war started, the production of potassium in this coun- 
try was not developed as a commercial proposition. 
There are large quantities of potassium in our feldspar, 
in our alkaline lakes, and in various materials used for 
the preduction of Portland cement and beet sugar. 
There are great quantities of potassium in seaweeds. 
The production of potassium compounds must be devel- 
oped. Our country must be supplied, and it is up te the 
chemists to supply it. Considerable quantities have al- 
ready been supplied and larger supplies may be expected. 

We have no tin deposits of great value in this coun- 
try, although tin is a widely distributed element, es- 
pecially in the southeastern states. ‘There seems to be 
no probability that the chemist will be able to do very 
much in the near future in the way of giving us a sup- 
ply of tin ore. He has, however, been of invaluable 
assistance in the development of processes for the re- 
covery of tin from tin scrap, and it would seem as if at 
some time in the future, when the stress is sufficiently 
great, methods will be developed for the collection of 
much larger quantities of used tin articles and their 
treatment by detinning processes whereby this semi- 
precious metal will be recovered. 

There are many other elements, more or less rare, 
to which I could refer. What we have endeavored to 
show so far is that with regard to most of the elements 
the chemist has been an important factor in their pre- 
duction, and that the chemist promises, with some few 
exceptions, to be a still more important factor in the 
future. 


IMPORTANCE OF SYNTHETIC PRODUCTS 


We now come to Class Two, which are those chemical 
compounds found in mineral deposits or in plant or 
animal bodies. It would be convenient for us, however, 
to consider Class Three in connection with Class Two. 
In Class Three we have those chemical compounds re- 
ferred to in Class Two, which have been produced by 
synthetical methods. With very few exceptions, the 
inorganic compounds included in Class Two, where the 
need has arisen, have been synthesized and appear in 
Class Three. It is true that certain minerals have not 
een synthesized in the physical form corresponding to 
the mineral; thus asbestos is mined as a mineral product 
and there has been no demand for the production of 
anything similar to asbestos by a synthetic method, 
as the supply which mostly comes from Canada has 
been reasonably ample. 

So too with cryolite used in the electrolytic manu- 
facture of aluminium. It is imported almost entirely. 

it is when we come to organic compounds that the 
significance of our classification becomes more striking, 
and the chemist must admit that, while great progress 
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has been made in the knowledge.of the constitution of 
organic compounds found in nature, the development 
of their commercial production synthetically has not 
made as great a progress as could be desired. It is 
true that some of the natural dye-stuffs, such as indigo, 
have been produced synthetically, but there still remains 
a very large field which is unworked. It seems probable 
that the lack of progress in this direction has been due 
to the abundance of our supplies. Our country has 
had ample quantities of sugar, starch, turpentine, oils, 
and fats, and hydrocarbons for its needs. It has been 
easier to produce these things by depending upon 
“mother nature” than it has been to work out synthetic 
processes. There need be no criticism of the chemist 
for this fact, but in the stress of war it is brought 
home to us how desirable it would have been if certain 
arts had been developed from our synthetic knowledge 
that would be available in our present struggle. There 
are certain things which we do not produce in appre- 
ciable quantities, such as shellac, rubber, and the fossil 
gums. Rubber has been produced synthetically, but, 
for some mysterious reason, when the methods were an- 
nounced, the supply of rubber from natural sources be- 
came so great that the production of synthetic rubber 
was rendered unattractive commercially if for no other 
reason. 

During the war the demand for glycerine has become 
very great. Some day a commercially profitable method 
for synthesizing glycerine will be developed. Perhaps 
we have learned our lesson so well that that day is 
nearer at hand than we dare hope. Let it not be sup- 
posed, however, that the chemist has not been active 
in these two important fields. While he has not devel- 
oped, commercially, processes that actually synthesize 
many organic compounds of commercial value and pro- 
duced by nature, the chemist has transformed many 
chemical substances into compounds of greater commer- 
cial value. The chemist has converted various oils into 
edible products. He has also, by hydrogenation, changed 
liquid oils to solid fats, bringing about a much closer 
parity in price between oils and fats of various origins. 
He has developed methods for more cheaply producing 
alcohol and acetic acid. He has produced sugars from 
starch. He has produced synthetic resins which, to 
some extent at least, have replaced shellac and the 
fossil gums. He has produced rubber substitutes which 
have at least the merit of having kept down to some 
extent the price of genuine rubber goods. He has de- 
veloped methods for the recovery of rubber from waste 
products. He has converted mineral oil into satisfactory 
substitutes for turpentine. He has continually added to 
the yield of these natural and other products, by the 
study of the natural processes by which they are elab- 
orated. 

We must not neglect to mention the most important 
compounds found in nature, of which we have no natural 
supply. I refer to the nitrates. We have no nitrate 
deposits, but in that respect we ave not less favored 
than most other nations. The nitrate supplies of the 
world, for a great many years, have come from one 
part of the west coast of South America. Germany was 
one of the first countries to realize its deficiency in this 
respect, and Germany bent its best efforts toward pro- 
ducing nitrates synthetically. At first her supply of 
synthetic nitrates was developed in Norway where great 
water-power resources existed. Later, to make herself 
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more self contained, she developed other processes, so 
that to-day she is practically independent of South 
America and Norway. Without discussing the merits 
of any particular process for producing nitrates, it is 
apparent to us that it will not be long before our coun- 
try has adequate supplies. Partly, it may be by pro- 
cesses originally developed in this country, involving 
the direct combination of nitrogen with oxygen, and 
partly, by other processes involving first the production 
of ammonia and then its oxidation. It seems probable 
that next to sulphuric acid, nitric acid is the most im- 
portant chemical needed in the development of our in- 
dustries, and we should look forward to the much de- 
layed time when nitrogen compounds will become more 
available. 

It is in Class Four, however, that the chemist has 
been so conspicuously effective, for in Class Four we 
have those compounds which are not found in minerals 
or in plant or animal bodies, but are essentially artificial 
compounds. Here we could fill a long list, if we were 
permitted, of the inorganic compounds alone that the 
chemist has produced from every one of the elements 
by combining it with others. If we attempted to list 
the organic compounds produced, the list would prob- 
ably be longer than that of the inorganic compounds. 
So far these purely synthetic compounds have not shown 
themselves to possess food values, but as decorative 
materials, as preservatives, and as medicinals their use 
has been very great. In the dye industry the artificial 
dyes have largely displaced natural dyes. 

Considering the foregoing as a description of the 
four classes of materials which constitute the material 
resources of our country, a very proper criticism could 
be made that this account is very crude and inadequate. 
It serves, however, the purpose I have had in mind and 
which I have already outlined as illustrating the relation 
of the chemist to our resources, and it serves also as a 
preface to certain other very important considerations 
which I will now attempt to outline. 


NECESSITY FOR PROTECTING NEW ARTS AND 
INDUSTRIES 

During the present war many processes have been 
developed in this country for the purpose of increasing 
our supply of needful materials. Many of these pro- 
cesses have been developed into successful commercial 
form. Arts have been established. 

I think every one who has been instrumental in de- 
veloping these arts, and many others also, have asked 
themselves what is to become of these arts when the 
war is over. Are these arts, due to foreign competition, 
to become extinct and lost as it were, or will they be 
able to stand on their own feet in face of that competi- 
tion? The answers to these questions will vary accord- 
ing to the arts. Some have, undoubtedly, become firmly 
established and will withstand foreign competition. 
Others, undoubtedly, will tend to become lost arts, and 
this tendency should be considered as most unfortunate. 
Now is the time to study this question and prepare to 
meet it when the war is over; meet it if need be by 
allowing the arts to perish, or, if it is more desirable to 
maintain the arts, by appropriate methods of procedure. 

Let us consider this by way of illustration. As indi- 
cated above, the production of potash in this country 
is not to-day equal to the demands of our country. It 
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would seem probable that when the war is over, if Ger- 
many follows its old practice of unfair competition, the 
potash industry will have to cease operations. Potash 
can be produced in Germany and sold here probably 
cheaper than we can make it in the near future. A 
great deal of money has been expended in the devel- 
opment of the art of producing potash in this country. 
Shall we allow that art to become extinct? 

Our government has prepared for the expenditure of 
a large sum of money for the fixation of nitrogen and 
the production of nitrates. It can hardly be expected 
that when the war is over and the demand for nitrates 
falls off, that immediately the processes and arts which 
have been developed will be able to withstand the com- 
petition of Chile. Nitrates can be produced in Chile 
at a figure which will probably be lower than what they 
will be produced for in our government plants when 
the war is over, unless the war lasts for a long time. 

Artificial rubber has never been manufactured in 
this country. Chemical processes involving its produc- 
tion synthetically may be known. The war has created 
a great demand for rubber. Should the war last long 
enough, it might be profitable to develop the produc- 
tion of synthetic rubber, and after the war the art 
would find difficulty in living. 

This prospect of any art perishing in our country 
is not a pleasing one to me, because it involves a loss 
of resourcefulness which to me is of more importance 
than a loss of resources. ; 

The examples I have referred to are by no means the 
best examples that could be selected. Each of you can 
probably suggest a better example. They serve our 
purposes, however, and indicate our needs. They pre- 
sent to us a problem which deserves very careful con- 
sideration. Many solutions of the problem can be of- 
fered. Undoubtedly, in the case of nitrates, the pro- 
duction can be continued even at a loss after the war is 
over, provided sufficient pressure is brought to bear 
upon our legislators. 

In the case of potash the problem is somewhat dif- 
ferent. Such production is to-day in private hands, 
and it would appear unreasonable to expect private 
capital to continue for any length of time to operate 
a losing or unprofitable business. Undoubtedly, after 
the war is over more potash will be produced at a profit 
in this country than there was produced before the war, 
but the amount will be insignificant. I hold no brief for 
any potash manufacturer and do not know, directly or 
indirectly, anyone engaged in such manufacture. There- 
fore what I have to say is entirely disinterested. We 
have to-day government-controlled industries. This 
government control of industries is a war measure. I 
would hesitate to advocate any control of industries, 
in general, in times of peace, but wherever there is a 
case like the potash industry, which is very important 
to the life and progress of our nation, it seems to me 
that we have a special case involving special forms of 
treatment and consideration. It is not very desirable 
now that any branch of the potash industry be made 
a government-controlled industry, but when peace comes 
it seems desirable that some, at least, of the potash in- 
dustries be put under government control, so that the 
arts so far developed will be maintained and further 
development provided for. I believe that the potash 
industry should be controlled and subsidized, the ex 
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pense of the subsidy perhaps being met by a very small 
tax upon imported potash. 

In the case of artificial rubber, it would seem that 
the rubber manufacturers could afford to organize an 
institute which would be profitable to all the manufac- 
turers and be for the purpose of developing methods 
for the production of artificial rubber and allied prod- 
ucts. It seems that here government assistance should 
not be necessary as in the case of potash. The rubber 
manufacturers should, if practicable, establish an art 
which could be controlled by patents, each of the rubber 
manufacturers deriving proportional benefit. 

What we have suggested with reference to the nitrate, 
potash, and rubber industries, should be considered only 
as types. Perhaps there are other products in regard 
to which a method of treatment could be developed sim- 
ilar to that suggested in these three cases. 
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What I have endeavored to indicate in this paper is 
this: It is not sufficient for us to consider simply what 
our resources may be, but we should also consider how 
our resourcefulness can be developed. Undoubtedly much 
can be done by the education and employment of more 
chemists and the better education of each chemist. 
Much can be done by the broader and more intelligent 
education of chemical engineers, but there still remains 
the problem of maintaining such arts as have been de- 
veloped during the war, and the further development of 
the new and old arts which are now successfully prac- 
ticed. In some cases I firmly believe that the main- 
tenance of these new arts and the development of other 
newer arts cannot be accomplished unless there is a 
broader conception of the advantages of community 
action based upon community interests. 
Brooklyn, N. Y 








The Use of Culm and Other Waste Materials from 
Coal-Washing Plants for Other Purposes 
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labor and transport in all manufacturing countries 

is that the “dumps” of waste-fuel in colliery dis- 
tricts are growing in size, and that the proportion of 
fuel left in the mines as “unmarketable” and not worth 
bringing to the surface, is far greater than is desirable 
from the point of view of national economy. 

Large consumers of fuel, in towns and cities far dis- 
tant from the coal-mining areas, have in fact now rec- 
ognized the absurdity of paying high freight and rail- 
way charges upon such incombustible matter as water 
and ash. Consequently washed and properly graded 
coals are rapidly growing in favor with these classes of 
consumer. The coal-washing and cleaning plants at the 
pits tend, therefore, to multiply in all up-to-date mining 
centers, and the dumps of culm and other washery 
refuse are growing in size and in economic value. 

So far the attempts to utilize this waste material for 
steam-raising, or other power purposes, have been con- 
fined chiefly to the mining companies themselves, but 
with the extension of their plants the time is rapidly 
approaching when they will be unable to burn or gasify 
even a small proportion of their total output of this 
low-grade fuel, and its sale to outside consumers will 
become necessary. 

Owing to the high percentage of incombustible mat- 
ter, it will not pay to transport the material far from 
he mining centers where it is produced, but within 
a certain limited radius of five or ten miles, culm and 
washery refuse, when burnt under steam boilers or gas- 
ified in producers, form very valuable cheap fuels for 
power generation. 

Special types of furnace grate and of gas producer 
are, however, necessary in order to obtain good results 
with these materials, and pertinent facts and figures are 
here given, based upon recent practical trials in Eng- 
land, America and Germany. 


()= unlooked-for result of the increased cost of 





THE UNITED KINGDOM 


The early attempts to utilize low-grade fuels for 
steam-raising in the United Kingdom were made in fur- 
naces of the “destructor” type, for it was recognized 
that it would be impossible to obtain a decent evapora- 
tive efficiency from fuel, often containing from 25 to 
35 per cent of ash, in the ordinary type of boiler fur- 
nace. 

Goodrich, in the Engineering Magazine some years 
ago, pointed out that a Lancashire boiler with a grate 
area of only 38 sq. ft., could not possibly maintain its 
proper rate of efficiency with a fuel, the evaporative 
efficiency of which was at the best only 4 lb. of water per 
pound of fuel, and he proposed that the grate area 
should be doubled, and that compressed air should be 
employed to support the combustion. External brick 
cells with grate areas of from 50 to 75 sq. ft. were 
therefore provided, and under these conditions, with 
forced draft, an evaporation of 10,000 lb. of water per 
hour, with a Lancashire boiler measuring 30 by 8 ft., 
became possible. This Dutch-oven type of furnace, 
however, while quite useful for large sized material 
like “culm” and the “brasses” from hand-picked coal, 
was found to be impracticable when fine-grained ma- 
terial and the refuse from coke-washeries had to be 
burned, and the Bettington type of tubular boiler has 
now come to the front, as the most suitable for steam- 
raising purposes, with these classes of finely divided low- 
grade fuel. This boiler has often been described in the 
technical press, and some of the latest tests with it are 
recorded in the Journal of the Society of Chemical In- 
dustry (1917), p. 114. 

Professor Cobb, however, in a paper read in April last 
before the Midland Section of the British Coke-Oven 
Manufacturers’ Association, has pointed out that the 
Bettington boiler will require modification in some re- 
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spects before it can completely burn large-sized grains 
of coal and coke. The time during which the particles 
remain in the combustion zone of the boiler with the 
present design is far too short to allow of their com- 
plete combustion. The question of the best materials 
for the refractory lining of the boiler is also not yet 
settled, for the high temperature and the molten ash 
or slag combined have a most destructive action upon it. 
However, these difficulties will no doubt be overcome in 
time, and when they are the Bettington boiler will no 
doubt prove the most efficient type of steam producer, 
when fired with the finely divided waste materials from 
coal-cleaning plants and coke-washeries. 

The coal-dust that accumulates upon the floors and 
edges of mines, and proves such an added danger when 
explosions occur, could also be collected and utilized for 
steam production if a battery of Bettington boilers were 
installed at or near the pit-head in all coal-mining dis- 
tricts. 


COLLIERY DUMPS USED FOR GAS PRODUCTION 


As regards the use of waste fuels for producer work 
in the United Kingdom, Fernald in Technical Paper No. 
128 of the Bureau of Mines (published in 1915), gives 
some figures obtained from the manager of a large Eng- 
lish colliery and iron works which had been equipped 
with a mechanically operated eccentric-grate gas-pro- 
ducer. Several types of producer have been designed 
for working with fuels high in ash content, and the 
more successful are provided with some form of revolv- 
ing eccentric grate for removing the ash automatically, 
and for preventing blocks due to the formation of large 
masses of clinker in the lower part of the shaft. In the 
best form of these producers the degree of eccentricity 
and the speed of the grate can be varied to suit the 
amount and the fusibility of the ash formed by the fuel 
used. 

In the particular case referred to above, a water- 
jacketed revolving-grate producer was installed for the 
purpose of utilizing the “batts” from the mine dumps of 
waste fuel, “batts” being the local term for the larger 
pieces of shale containing a good proportion of coal. It 
has been found in practice, however, that better results 
can be obtained by crushing the larger material, and by 
passing both the large and small through a washing- 
plant before charging into the producer. In this way 
the dump at this mine is being gradually reduced in 
size, 115 tons of the unwashed material yielding 60 tons 
of nuts (classified as Nos. 1, 2 and 3) and 40 tons of 
slack. The sample of the original waste-fuel taken from 
the dump tested as follows: Moisture 6.99 per cent, ash 
52.12 per cent, volatile matter 18.37 per cent, fixed car- 
bon 22.52 per cent, and the calorific value of the undried 
fuel was 5065 B.t.u. After washing, the fuel 
tested: Moisture 5.85 per cent, ash 24.60 per cent, vola- 
tile matter 28.75 per cent, fixed carbon 40.79 per cent, 
and the calorific value of the undried fuel had increased 
to 9869 B.t.u. The manager stated that the pro- 
ducers operated well with this washed material, and 
that their success in dealing with it was due to the 
water-jacket. The slag contained on an average only 
4 per cent of combustible. 


COKE BREEZE OR “BALLAST” FOR GAS PRODUCTION 


In the publication referred to above, Fernald also 
gives some details of the utilization in England of coke 
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“ballast,” which is the name given to the “fines” pro- 
duced when screening coke. The gases from the pro- 
ducers in this case were employed for firing brick kilns 
and were non-by-product producers, with stationary 
grates. The “ballast” used showed the following com- 
position as regards size: 40 per cent passed through a 
14-in. sieve, 19 per cent was between 4 in. and 44 in., 
14 per cent between '4 in. and 44 in., and 27 per cent 
was less than 'g in. The analysis of this material gave 
the following figures: Moisture 10.77 per cent, ash 12.05 
per cent, volatile matter 4.92 per cent, fixed carbon 
72.26 per cent, calorific value, in B.t.u., 11,160. 

The fuel was therefore not a low-grade fuel in the 
sense that the ash content was high, but simply on ac- 
count of its fine state of subdivision. In recent years 
a considerable demand for this class of fuel has been 
created by electric power engineers, who use it for mix- 
ing with the cheaper varieties of bituminous fuel before 
burning this under steam boilers. This method of util- 
izing coke breeze was referred to in the second article of 
this series, printed in the issue of METALLURGICAL AND 
CHEMICAL ENGINEERING for Sept. 1, 1917. 


AMERICA 


One of the most notable installations in America for 
utilizing the refuse coal from the washing plant at- 
tached to a large mine, is that erected by the Lehigh 
Coal and Navigation Company at Hauto, Pa., and de- 
scribed in Electrical World for May, 1914. This coal 
mining company mines in the anthracite coal area and 
places on the market the ordinary commercial sizes of 
anthracite. Although the calorific value of the refuse 
from the washing plant is from 9000 to 11,000 B.t.u., 
there is no profitable sale for it on account of the large 
proportion of dust it contains. 

The original capacity of the power plant was 30,000 
kw., but it is to be increased to 100,000 kw., and some 
idea of the amount of refuse to be dealt with can be 
obtained from the fact that in the production of the 
size known as “stove-coal” alone the Lehigh Company 
turns out enough refuse to run the whole of the en- 
larged plant. The original plant comprised eight Bab- 
cock and Wilcox double-ended units. Each boiler is pro- 
vided with four grates, half of each set being fired from 
one side and half from the other. The boilers are of 
the five-drum bent-tube type, equipped with superheat- 
ers, and are designed to carry 225 lb. of steam pressure. 
Exclusive of the superheaters, each boiler has 10,000 
sq. ft. of heating surface. Six of the boilers are 
equipped with hand-fired dumping grates of special de- 
sign, and the two remaining units are equipped with 
automatic traveling grates, a development of the Coxe 
design. In the case of the hand-fired furnaces the grates 
are 12 ft. deep and 8 ft. wide, making the total grate 
area 384 sq. ft. per boiler. Four of the boilers are pro- 
vided with Acme slotted-top grates and two are equipped 
with pin-hole tops. In each case about 6 per cent of the 
total grate area is occupied by air-apertures, the holes 
or slots being about 3/32 in. wide. The apertures are 
at the bottom of grooves moulded across the grate-tops, 
at right angles to each other, giving the appearance of 
a waffle-iron. The grooves are provided in order to pre- 
vent the fine coal from choking the apertures and there- 
by hindering free circulation of air through the furnace. 
Other features of the furnace are the use of vertically 
sliding furnace doors, recessed ash-pit doors, and shaker- 
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handles to prevent obstruction to the firing aisles, double 








fire-arches, cinder catchers, ventilation of fire-wall to 
prevent burn-outs, and independent brick-settings which 
are not affected by expansion of the metal parts. Double 
superposed fire-arches are provided so that if the lower 
one burns out, the upper one will come into use. Be- 
tween the superposed arches is an air-space through 
which air is allowed to circulate slowly, in order to pre- 
vent the firebrick temperature from reaching such a 
value that the material deteriorates. The space over the 
grates is practically a reverberatory furnace, which en- 
sures the complete combustion of the fuel. The fire- 
arch is 9.5 ft. long and covers two-thirds of the grate- 
area. The combustion-chamber above the brick wall is 
unusually large, and is so designed as to reduce the 
velocity of the gases and allow any unburned fuel to 
drop back into the fire and be consumed. The gases 
from four furnaces under each boiler pass up through 
the central combustion-chamber and then divide at the 
top, going through two passes, striking the flues and 
superheaters (of which there are two to each boiler) 
and then following the vertical uptakes at the boiler 
heads to the roof of the station, where they join a ccm- 
mon stack. Whatever unburned fuel or cinder may be 
carried over into the first pass of the boilers is thrown 
out by centrifugal force at the bottom of the pass intoa 
cinder-catcher. The steam is employed to drive three 
turbo-generators, each of 12,500 kw., generating current 
at 11,000 volts. When running at their full load and 
maximum efficiency, these units consume 12.3 lb. steam 
per kw.-hr. with a vacuum of 28 in. The electric en- 
ergy is transmitted at 110,000 volts to various coal mines 
and cement mills located in the vicinity of the Hauto 
supply station. The transmission line, however, has 
been designed for long-distance work, and possibly in 
time the cities of New York and Philadelphia may re- 
ceive current from this waste-fuel electricity supply sta- 
tion. 

Another example of an American coal-mine electric 
power-station which is using waste-fuel for steam-gen- 
eration is that provided by the plant of the Cadogan 
Mine in Armstrong County, Pa., a detailed description 
of which was published in Coal Age on Dec. 2, 1916. 

The fuel in this case consists of 50 to 75 per cent re- 
fuse from the tipple picking-tables, mixed with slack. 
The boilers are Heinz watertube boilers, rated at 470 
hp. at 150 lb. working pressure, and provided with a 
grate-area of 84 sq. ft. Each boiler is fed by three 
mechanically-operated underfeed stokers, forced draft 
being supplied by one blower-fan driven by two direct- 
coupled steam engines. The ash is removed by steel 
cars running on rails directly below the .discharging 
holes of the retorts. The generating plant consists of 
two 375-kw. alternators coupled direct to Corliss valve 
steam engines running at 150 r.p.m. These engines con- 
sume 21.6 lb. per hp.-hr. at full load, 21.3 Ib. at three- 
quarter load, and 21.8 Ib. at half load. The energy de- 
veloped is used chiefly for cutting, haulage and pumping 
purposes at the mine, but as transmisison is an impor- 
tant point, it is generated at 2,300 volts, and is con- 
verted by motor-generator sets to direct current at 250 
volts at the various points where it is required. 

The general conclusions that may be drawn from 
American experience and practice with these low-grade 
fuels are two: First, it is recognized that some form 
of artificial draft is requisite for the proper combustion 
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of the smaller sizes of fuel waste, forced fan-draft oper- 
ated on the “balanced-draft” principle being most 
favored. Secondly, it has been proved that only in ex- 
ceptional cases will it pay to grind or pulverize the lump 
waste fuel in order to burn it in dust form. When the 
fuel is brought to the surface in this finely divided state 
this method of burning is, of course, the most efficient, 
but in nearly all cases the fuel is too poor to pay for the 
cost of artificial pulverization. The heat produced by 
burning rich “culm” in the dust form is sufficient to 
melt all forms of refractory material, but this is an 
exceptional material, and the greater number of waste 
fuels contain so large a proportion of ash that when 
burnt in the dust form the temperature produced is not 
so high as that attained under ordinary conditions with 
lump fuel. 


GERMANY 


Experimental trials were carried out by Butow & 
Dobblestein in 1910-1911 for the Westphalian Mine 
Owners’ Assoication in connection with the utilization 
of waste fuels at the mines, and a summary of the re- 
sults obtained and conclusions reached has been pub- 
lished from time to time in the German mining paper 
Gliickauf. Butow and Dobblestein state that low-grade 
fuels may be classified according to their origin as fol- 
lows: (1) Coarse-grained material with ash content up 
to 50 per cent and water up to 20 per cent; (2) fine- 
grained material with ash content up to 40 per cent 
and water up to 30 per cent, and (3) small-coke and 
coke-breeze with ash content up to 30 per cent and 
water up to 20 per cent. Two methods of utilization for 
these low-grade fuels are open to the engineer: they 
may be burned under steam boilers either alone or in 
conjunction with other materials, or they may be gasi- 
fied in producers. Fuels of class (1), they assert, can 
be burned directly without admixture with other mate- 
rial, but the steam-raising efficiency of the boiler is very 
low, and such fuels can only be employed in large boiler 
installations. The application of forced draft gives very 
little advantage in the case of these fuels, and their 
utilization directly for steam-raising purposes is there- 
fore restricted to special cases. Fuels of classes (2) 
and (3), when they can be obtained, yield the best re- 
sults when fired together, this being specially the case 
with the fine coal from a rich or gas-coal and coke- 
breeze, which together yield an excellent firing material 
for steam boilers. In this case the use of forced draft 
increases the efficiency of the firing. As regards fuels 
of class (3), Butow and Dobblestein state that these 
can be fired alone if they contain 10 per cent of volatile 
matter and if forced draft is available. Coke-breeze 
containing less than 10 per cent of volatile matter cannot 
be fired alone, however, and if no fine material from a 
rich or gas-coal is available for mixture it must be bri- 
quetted with the aid of pitch. Should the ash and water 
contents of the breeze exceed 30 per cent it will not pay, 
however, to briquette it, and for this material, as for 
the lowest grades of classes (1) and (2), gasification in 
producers is the only practicable method of utilization. 

In a later report the same two engineers give details 
of steam-raising tests made in July, 1911, at the mine 
“Prosper,” with low-grade fuels and a traveling-grate 
stoker. Fuels containing from 9 up to 22 per cent ash 
and from 2 up to 13 per cent water were used in these 
tests. The fine coal from the coal-washing plant and the 
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coke-ashes could in neither case be burned alone, and 
were in the final tests either burned together or mixed 
with the other fuels. A Diirr boiler possessing a heat- 
ing surface of 1640 sq. ft. was employed in the tests. 
Six tests were made with the following products: (1) 
Rejected fuel from the washing-plant. (2) No. 1 fuel 
mixed with coke-ashes in the proportion of 2 to 1. 
(3) Dust from nut coal mixed with coke-ashes in the 
proportion of 3 to 1. (4) A mixture of two parts of 
fine coal-dust with one part of coke-ashes. (5) A mix- 
ture of equal parts of fine coal-dust and rejected fuel 
from the washer. (6) Dust from nut-coal alone. The 
following results were obtained: Pounds of steam ob- 
tained per pound of fuel burned—(1) 5.61, (2) 4.96, 
3) 4.16, (5) 4.45, (6) 5.55. Boiler efficiencies—(1) 
58.96, (2) 53.18, (3) 42.93, (5) 48.74, (6) 55.95. The 
cost of 1 ton of steam using rejected fuel from the wash- 
ing-plant, was only 18 cents, of which total fuel repre- 
sented 12 cents. 

As regards the use of these waste fuels for gasifica- 
tion, Butow and Dobblestein state that the chief diffi- 
culty encountered has been the bulk of the slag and ashes 
which have to be removed, and the tendency of this to 
fuse together into large masses and to disturb the nor- 
mal working of the producer. The producers experi- 
mented with were (1) the Mond producer and (2) the 
Erhardt and Schmer producer. Coke-ashes containing 
19.4 per cent ash and 20.7 per cent moisture were used. 
The trial of the Mond producer with this fuel failed, 
owing to the air-pressure required to burn it being suffi- 
ciently great to blow out the water-seal. So far as 
could be judged from the preliminary results of the 
test, 35 cu. ft. of gas testing, 112 B.t.u. per cubic foot, 
would cost 4.7 cents, without any allowance for labor, 
depreciation or interest charges. 

The trials with the Erhardt and Schmer generator 
were more successful, as this producer possesses a rotary 
hearth which retained all the fuel in the lower part of 
the charge in continual motion and thus prevented 
clinker formation. In this case a mixture of equal pro- 
portions of coke-ashes and refuse from the washing and 
sorting machines at the mine was used, and after the 
method of burning the generated gas under a Lanca- 
shire boiler had been modified very successful results 
were attained. The following is an estimate of the cost 
of evaporating 2204 lb. of water with this cheap fuel- 
refuse: 


NS i A ie eG iste. c dghe es are arin 9.6 cents 
Interest and depreciation........... 96 “ 
cia x aie wtb aie ake'a dod vin- a eanes 6.0 “ 
Pe Se ks chad Reb adcaeese oe im CO” 
Pa Se OE so op eenld. wh Wwe ereus Le. ™ 
WE io. cr kh heres eo ee 28.0 cents 


For a larger plant this low cost could be still further 
reduced, as the same labor would suffice for two produc- 
ers, and 2204 lb. of water could then be evaporated for 
24 cents. By use of the gas in a gas-engine, still more 
favorable results could be attained. 

Finally, a report made by Mann and Miistefeld upon 
the gasification of low-grade fuels, and published in 
Gliickauf in 1912, may be referred to. These authors 


state that the chief characteristic which determines 
whether a fuel is to be classed as “low-grade” is the fine- 
ness of its particles; ash and moisture are of second- 
The factors that determine whether 


ary importance. 
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any particular low-grade fuel will pay for its gasification 
are (1) the chemical composition of the gas that can 
be produced from it, and (2) the cost of obtaining one 
calorie, or heat-unit, in the gas produced. The chief 
difficulty in working gas-producers with these low- 
grade fuels is due to the finely divided state of the par- 
ticles. This causes great resistance to the air supply 
inside the producer. Incomplete combustion occurs in 
consequence and the yield of gas is diminished. Air- 
channels are also formed in the burning mass of fuel 
which lead to further disturbances of the normal condi- 
tions of work, since these air-channels carry an exces- 
sive air-current and result in the formation of CO, in 
place of CO. 

The authors give details of trials made with the 
Mond, Erhardt and Schmer, Maschinen Fabrik Augs 
burg, and with the Kerpely producers, when using this 
class of fuel. The steam required to operate the differ- 
ent types of generator varies from 15 to 18 lb. per 100 
lb. of fuel in the case of the Kerpely producer, up to 200 
lb. in the case of the Mond producer. The Kerpely high- 
pressure producer is finally described in the form 
specially designed for gasifying finely divided low-grade 
fuels. A satisfactory gas composition is obtained from 
these producers by the use of a great depth of fuel-bed 
and by a uniform distribution of the air-supply over the 
whole area of the combustion zone. The ashes and 
clinkers are continuously removed as the gasification of 
the fuel proceeds. The following tests show the chem- 
ical composition of the gas made in a Kerpely producer 
during six separate trial-runs. 


l 2 ‘ t 
CO 3.00 5.18 10.0 7.0 2.4 4.1 
CO 10. 20 26.66 271.9 27.4 ; 20.5 
14.85 15.01 22.2 18.3 12.3 14.5 
CH 40 1.30 2.9 > 4h eesee 1.4 


In conclusion, it may be pointed out that the subject 
of the utilization of these low-grade fuels has a far 
wider bearing upon the future of American manufactur- 
ing industries than is generally recognized. At presert 
from 20 to 35 per cent of the fuel reserves are being 
left in the mines, because there is no market for the 
poorer classes of fuel. 

Those who imagine that the poorer seams of coal can 
be worked and brought to the surface when all the 
richer seams have been exhausted only show their igno 
rance of mining operations by this belief. It is there 
fore incumbent upon all who have the future welfare ot 
their country at heart to study the methods of utilizing 
low-grade fuels, and to do what is possible to create a 
market for them while the seams are still exposed and 
their extraction from the mines is a practicable propo 
sition. 

Colwyn Bay, North Wales. 





New York State Branch of American Ceramic So 
ciety —A meeting was held in Hornell, N. Y., on 
Nov. 19 and 20 for the organization of a New York 
State Branch of the American Ceramic Society. The 
following officers were elected for 1918: President, 
L. E. Barringer, Schenectady; vice-president, Fred- 
erick Carder, Corning; secretary, J. B. Shaw, Alfred 
It was decided that a meeting should be held quar- 
terly, the next meeting to be called in May at either 
Syracuse or Schenectady. 
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A Volume Regulator for Blast- 
Furnace Engines* 
By L. C. LOEWENSTEIN 


LAST-FURNACE operation has attained a high 
Baan of refinement in the proportioning of the 
various materials composing the charge—the ore, the 
fuel and the flux. The weight of oxygen—introduced 
as atmospheric air—per charge has, however, until re- 
cently been subject to much uncertainty due primarily 
to the difficulty of measuring with any degree of accu- 
racy the volume of air delivered. The adjustment of 
the air supply to the furnace was, therefore, usualiy 
made only when the operator found evidence that the 
furnace was badly overblown or underblown, a process 
which resulted in a more-or-less variable product and 
certainly in a reduction in the possible rnaximum output 
of the furnace. 

With the advent of the centrifugal compressor giving 
a perfectly steady air blast, the metering of the air 
supply became more practical and, therefore, more 
usual. With perfectly definite and uniform charging a 
definite and uniform weight of air per minute is desir- 
able. Constant-volume governors have been designed 
on two principles, one by metering the air by means 
of a venturi meter and the other by using an impact 
float. The venturi-meter governing has been improved 
by using a multiple venturi meter in which large pres- 
sure drop can be obtained in the throat without a cor- 
responding loss in power. This difference in pressure 
is used on a mercury pot whose motion up and down is 
translated to the governing mechanism of the driver 
of the air compressor. The proper setting of this meter 
is accomplished by changing the tension of the spring 
until a scale calibrated in cubic feet of air per minute 
shows that the desired quantity of air is obtained. 

In the impact float method the air is taken through a 
conical opening in which is suspended a fleat, this float 
moving a horizontal beam about a pivot. The horizontal 
beam actuates the governing mechanism of the driver 
of the air compressor. On this horizontal beam is a 
sliding weight which can be set at calibrated marks 
representing cubic feet of free air per minute. With 
the weight set in a definite position a certain definite 
quantity of air is obtained. 

In both ef these methods, however, the readings on 
the calibrated scale are only correct when the initial 
air conditions are standard, that is, are similar in 
harometer, temperature and humidity to which the scale 
has been calibrated. Any change in either the tem- 
perature of the inlet air or in the atmospheric barom- 
eter or in the humidity of the air, changes the weight 

f the air metered, and, therefore, its oxygen content. 
\s the blast furnace requires an exact weight of oxygen, 
the above method of holding constant volume is liable, 
extreme cases, to have an error of from 15 to 20 per 
nt. 
















THE VOLUME CORRECTOR 









A volume corrector is herewith presented which when 
ised in connection with the air-metering device will 
correct for any changes in either temperature, barom- 
eter and humidity, so that the air supplied to a blast 


*Abstract of a paper presented at the annual meeting of the 
American Institute of Mechanical Engineers, December, 1917. 
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FIG. 1. VOLUME CORRECTOR APPLIED TO IMPACT 


FLOAT GOVERNOR 


furnace will, at all times, under any atmospheric con- 
ditions, deliver a perfectly definite and predetermined 
weight of oxygen to the blast furnace. This volume 
corrector is so designed that it requires only one setting 
for each correction, that is, one setting for any initial 
temperature, one setting for any existing barometer and 
one setting for humidity as usually obtained by the 
difference of readings on a wet-and dry-bulb ther- 
mometer. 

It can be applied to the sliding weight and calibrated 
scale of an impact-float constant-volume governor for 
correcting this governor when handling air of any tem- 
perature, barometer or humidity. An instrument sim- 
ilar in principle and somewhat similar in construction 
can also be applied to the indicating mercury column 
of the venturi meter so as to obtain proper volume cor- 
rection. 

The volume corrector applied to the impact-float con 
stant-volume governor is shown in Fig. 1. The scale 
beam B, instead of having vertical calibration lines for 
standard conditions of air, has sloping constant-volume 
lines engraved upon it. The volume corrector proper is 
mounted on the front of the sliding weight W. 

Fig. 2 shows the arrangement of this instrument. 
There are three milled heads, A, B and C, provided for 
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INTERIOR CONSTRUCTION OF CORRECTOR 
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adjusting pointers indicating barometer, temperature 
and humidity. All that is required of the operator is 
to set these pointers correctly. After obtaining the 
actual barometer reading from a standard barometer, 
and the actual temperature of the incoming air, and 
observing the existing humidity—which is usually done 
by noting the temperature difference between a wet- 
and dry-bulb thermometer, pointer a is set at the proper 
barometric reading, pointer b at the proper temperature 
reading, and pointer c moved so as to intersect the curve 
corresponding to the observed temperature difference 
between the wet- and dry-bulb thermometers. 

The movement of each of these pointers influences the 
final position of the main pointer P. This main pointer 
moves in a vertical direction with respect to the scale 
on the beam. After the volume corrector is properly 
set, the sliding weight to which the volume corrector is 
permanently attached is moved horizontally along the 
beam until the main pointer P intersects the sloping 
line on the graduated scale designating the proper vol- 
ume of standard air required. When so set the sliding 
weight is in the proper position. This permits cor- 
rections to be made for variation in temperature, barom- 
eter and humidity so that a constant weight of oxygen 
is supplied no matter what the conditions of the atmos- 
pheric air. Having determined that the blast furnace 
requires a definite volume of standard air (dry air at 
60 deg. Fahr. and 29 in. Hg), the governor with cor- 
rected setting of the sliding weight will deliver the 
proper amount of actual air which would contain the 
same weight of oxygen as would be contained in the 
required quantity of standard air. 

PRINCIPLES OF THE CORRECTOR 

The amount of oxygen in dry air varies directly as the 
density of the air. The density of air is directly propor- 
tional to the barometric pressure and inversely propor- 
tional to the absolute temperature. Expressed symbol- 

B 
ically, y « —. 
T 


As the float force is proportional to 


M" 
—, a change in density y with the governor set to main- 
Y 
tain a constant weight M of air per second will cause 
the governor to change the speed of the compressor 
until a new weight M, is delivered, such that the new 
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FIG. 3. METHOD OF GRADUATING BEAM 
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M,’ M’ 
value of — is the same as the original value of —. Ex- 
% 
pressed symbolically, for a given setting of the sliding 


weight M’ « y,orM «vy « |= For moist air the 
barometer no longer represents the pressure of the air 
itself, for part of the barometric pressure is due to the 
vapor pressure in the air. This vapor pressure must 
therefore be subtracted from the observed barometric 
pressure in order to get the net air pressure to be used 
in computing the air density and hence the weight of 
oxygen per cubic foot of air. For saturated air (a rel- 
ative humidity of 100 per cent) the vapor pressure can 
be read directly from steam tables for the observed at- 
mospheric temperature. If the air is not quite saturated 
the relative humidity, or the percentage of the possible 
maximum of moisture in the air, can be determined in 
a number of ways; usually, from a dry- and wet-bulb 
thermometer arrangement. The vapor pressure for a 
given temperature is proportional to the relative 
humidity, and this must then be subtracted from the 
observed barometric pressure in computing the air 
density. 

The graduated scale on the beam of the constant- 
volume governor was designed by taking a horizontal 
base line such as shown schematically in Fig. 3 as AA’, 
and placing thereon the proper calibration for standard 
air (dry, 60 deg. Fahr., 29 in. Hg.). The zero on this 
line gives the position of the sliding weight when the 7 
constant-volume governor beam is in equilibrium and 7 
no air is flowing. The point B (Fig. 3) represents 
the position of the sliding weight for 10,000 cu. ft. 
flow; and point C its position for 20,000 cu. ft. flow, 
etc. The distance AC is made equal to four times AB. | 
Similarly the distance AD, where D represents the 
30,000 cu. ft. point, is made equal to nine times AB. 
With respect to temperature, the graduations on the | 
AA’ hold good so long as the prevailing atmospheric 
temperature is 520 deg. Fahr. absolute. When the pre- 
vailing temperature is other than 520 deg. Fahr. abso- | 
lute, the relations of the distances AB, AC, AD to each 
other remain unchanged; but they must all be multi- | 
plied or foreshortened by the same ratio. This is ac- 
complished in the following manner: 

Referring to Fig. 3, let the line OAB’ be perpendic- 

ular to the base line AA’; and let OA represent to some 
scale 520 deg. Fahr. absolute, and OB’ represent 2080 
deg. Fahr. absolute to the same scale, so that OB’ 
4 OA. Draw B’C’ parallel to AA’ and CC’ parallel to 
OB’. Also prolong the straight line OB until it inter- 
sects the line B’C’ in the point P (not shown). The 
triangles OAB and OB’P being similar, B’P : AB: : 
OB’:0A; or B’P = 4 AB. But B’C’ = AC = 4 AB. 
Therefore B’P = B’C’; or P coincides with C’. In other 
words, the intersection C’ of the line CC’ with B’C’ is a 
point on the straight line OB. 

Now in actual operation, when the governor is set to 
deliver 20,000 cu. ft. of standard air per minute for 4 
temperature of 520 deg. Fahr. and should the actual 
temperature be four times as high, or 2080 deg. Fahr. 
absolute, the governor will, as explained before, w th 
the same setting of the sliding weight, regulate for only 
10,000 cu. ft. of standard air per minute, because the 
density of the air at 2080 deg. Fahr. absolute is one 
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fourth of that at 520 deg. Fahr. absolute. The pointer 
of the sliding weight must under those conditions then 
read 10,000 cu. ft. without the sliding weight itself 
being disturbed in any way. In the volume corrector 
this would be accomplished by pushing up the final 
pointer along a uniform temperature scale until it 
reads 2080 deg. Fahr. absolute, because the pointer 
traveling upward would then, as proved above, just in- 
tersect the 10,000 cu. ft. line OBC. It will be noticed 
that all the sloping lines representing definite volumes 
of air per minute meet at C. This would represent the 
point of absolute zero if the same temperature scale 
was carried down on the prolongation of the line AB. 
From the above it can be seen that if the volume cor- 
rector be made to carry a temperature scale with the 
same distances as employed in the engraving of the 
scale on the beam, and the main pointer P of the vol- 
ume corrector be made to move vertically up and down 
the proper distance to this scale, the sliding weight can 
be set for any observed temperature of atmospheric air 
so as to deliver the proper volume of air containing 
the same weight of oxygen as is contained in the pre- 
viously calculated necessary volume of air of standard 
conditions. 

Further consideration will show that as far as the 
density or the square of the volume is concerned, doub- 
ling the absolute temperature is equivalent to halving 
the barometer. In other words, any barometric change 
can be expressed by an equivalent temperature change. 
For instance, if 29 in. Hg is taken as the standard 
barometer and 60 deg. Fahr. (520 deg. absolute) as the 
standard temperature, a change to 28 in. barometer, the 
temperature remaining at 60 deg. Fahr., is equivalent 

29 « 520 
to a change to a temperature ——— 





or 538.6 deg. 
28 
Fahr. absolute (78.6 deg. Fahr.) with the barometer 
remaining at 29 in. Hg. The distance on the barometer 
scale from 29 in. to 28 in. must, therefore, equal the 
distance from 60 deg. Fahr. to 78.6 deg. Fahr. on the 
thermometer scale, whereas the correction necessary 
from 29 in. Hg to 25 in. Hg barometer is equivalent to 
29 « 520 
a change to a temperature of or 603.2 deg. 
25 
Fahr. absolute (143.2 deg. Fahr.) with the barometer 
remaining at 29 in. Hg. The distance on the barometer 
scale from 29 in. to 25 in. must therefore equal the dis- 
tance from 60 deg. Fahr. to 143.2 deg. Fahr. 

The barometric scale constructed on the above prin- 
ciple for the volume corrector is evidently a reverse and 
reciprocal (that is, non-uniform) scale. For construc- 
tional reasons, and chiefly to take care of humidity cor- 
rections explained later, it is desirable to have this scale 
uniform without affecting in any way the accuracy of 
the instrument. This is accomplished in the following 
manner: 

Referring to Fig. 4, which gives a view of the volume 
corrector shown in Fig. 2, but with some of the front 
cover plate removed, A, B and C are the pins to which 
the milled heads A, B and C are attached. The main 
pointer in Fig. 2 is moved up and down in a vertical 
slot by means of pin p in Fig. 4. When the operator 
moves milled head A so that pointer a indicates the ba- 
rometer reading, gearwheel D (Fig. 4) rotates about pin 
A because it is meshed into a rack EF which remains 
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stationary. Motion is given to pin p (which is held in 
vertical slot) by the slot S in gearwheel D. This 
slot is in the form of a cam and so designed that pin p, 
and therefore the main pointer P, moves the proper dis- 
tance vertically. The main pointer will move a less 
distance vertically when barometer pointer moves from 
32 in. to 31 in. than it will when moving from 31 in. to 
30 in., and less from 31 in. to 30 in. than it will from 
30 in. to 29 in. Therefore, although the barometer 
scale over which pointer A moves has uniform divisions, 
the actual vertical distance through which the main 
pointer P moves is non-uniform and follows a recipro- 
cal scale. 

The setting of temperature is accomplished through 
milled head B, which is 
attached to a plate 
movable vertically be- 
tween gibs GG and 
which carries with it 
G the rack FE, gearwheel 
e D, and pin p with main 
pointer P. Moving B 
| up and down does not 








revolve gearwheel D 
at all (that is, does not 
disturb the barometer 
setting), but simply 
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The corrections for 
humidity in the volume 
corrector are based up- 
on the following con- 
siderations: The ba- 
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reading as usually ob- 
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FIG. 4. INTERIOR END OF sum of the air pressure 


REGULATOR plus the vapor pres- 
sure. If the air is 
saturated, that is, if it contains all the water vapor 
it is capable of holding without precipitation at the 
particular temperature, the value of the vapor pres- 
sure at the given temperature can be ascertained ex- 
perimentally or taken from the steam tables. If the 
degree of saturation or the relative humidity is, say, 
only 20 per cent or 50 per cent, then the vapor pressure 
as determined experimentally must be multiplied by 
0.20 or 0.50 as the case may be. 

The most usual method of ascertaining the relative 
humidity of the air is by means of a wet- and dry-bulb 
thermometer arrangement. In its simplest form it con- 
sists of two similar thermometers, the bulb of one of 
which is covered by a wet piece of sponge. If the air is 
fully saturated no evaporation into it can take place and 
the two thermometers record the same temperature. 
When the air is only partly saturated, the evaporation 
from the wet bulb lowers the thermometer reading; 
so that the difference in the readings of the wet and dry 
thermometers can be taken as a measure of the relative 
humidity of the air. For any combination of relative 
humidity and atmospheric temperature the vapor pres- 
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sure is a definite quantity. This vapor pressure must 
be subtracted from the observed barometer reading in 
order to give the net or correct air pressure to be used 
on the barometer scale above described; since it is the 
density (and therefore the actual pressure) of the air 
alone that is of importance, and not the density of the 
mixture of air and water vapor. 

It is important to note that the humidity correction 
in pounds per square inch or in inches of mercury is 
independent of the actual barometer reading, and de- 
pends only on the atmospheric temperature and on the 
difference between the wet- and dry-bulb thermometer 
readings (relative humidity). The humidity correc- 
tion can therefore be made mechanically if the pointer 
P on the sliding weight is given an additional correc- 
tion or movement which would be the equivalent amount 
of a certain subtraction of pressure on the barometric 
scale equal to the correction for the pressure due to 
vapor. It is for this reason that it is preferable to 
make the divisions on the barometric scale uniform, so 
that, for instance, a half-inch mercury correction would 
require the same movement no matter at what reading 
the barometer scale happened to be set. As will be 
shown later, the volume corrector accomplishes this, 
therefore no matter where the barometer pointer a is 
set, the humidity correction moves the main pointer P 
on the sliding weight the proper amount. It will also 
be noticed that the humidity is a function of the at- 
mospheric temperature, that is, when the temperature 
is high the water vapor in the saturated air is higher 
than when the temperature is low. In the volume cor- 
rector the setting of the temperature pointer b on the 
temperature scale automatically sets the humidity 
pointer ¢ to the correct temperature also. 

Referring to Fig. 2, the correction for humidity is 
made by loosening milled head C and swinging pointer 
c until it intersects or indicates the proper amount of 
difference in reading between the wet- and dry-bulb 
thermometer. The movement of the long arm carrying 
pointer ¢ about the center of milled head C moves pin t 
attached to a plate carrying gearwheel D, but does not 
move rack KE. Moving gearwheel D vertically up or 
down rotates D because E is stationary and thereby 
moves the main pointer P similarly, as heretofore de- 
scribed. 

ACCURATE CONSTANT-VOLUME GOVERNING 

The volume corrector therefore is an instrument 
which can be set by an operator at the existing barom- 
eter, temperature and humidity of the atmospheric 
air, and when so set will permit the setting of the slid- 
ing weight on the scale beam in a position so that the 
constant-volume governor will hold or deliver the cor- 
rect volume of air which would contain the same weight 
of oxygen as would be contained in a certain prede- 
termined and desired volume of standard air. 

This means that the blast-furnace operator, knowing 
the chemical compositions of the coke and iron ore and 
the amounts charged to the furnace in a stated period 
of time, can determine the exact volume of standard air 
(dry, 60 deg. fahr., 29 in. Hg) which will contain the 
proper amount of oxygen necessary for combustion of 
the coke and reduction of the iron ore on the blast 
furnace. He need not perform any mathematical cal- 
culations as to how much more or how much less air 
must be supplied when the atmospheric conditions are 
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not those considered standard in order to be sure the 
blast furnace is receiving at all times its exact and 
necessary weight of oxygen. 

The volume corrector needs resetting every time the 
operator notices any change in the barometer, tem- 
perature or difference between the wet- and dry-bulb 
thermometer reading in order to be sure of securing the 
most efficient regulation. The air conditions, however, 
do not vary rapidly and the practice of inserting in an 
engine-room log every half hour the steam pressure, 
r.p.m., vacuum and other information can easily be ex- 
tended to include readings of the barometer, ther- 
mometer and wet- and dry-bulb instrument. Even with 
the front cover of the volume corrector closed, trans- 
parent places are provided which will permit any one 
checking or observing these settings. The need of a 
volume corrector is apparent from the fact that it is 
possible to have a variation of weight of oxygen de- 
livered to a furnace of 5 to 10 per cent ordinarily and 
it. extreme cases as high as 20 per cent as a result of 
variations in atmospheric-air conditions, especially as 
between winter and summer. The gains in quality and 
quantity of output of a blast furnace obtained even by 
the former methods of constant-volume governing with- 
out volume corrections will be still further improved by 
the use of constant-volume governing with proper vol- 
ume corrections. 


West Lynn, Mass 





Close Watch on German Trade Preparations.—Ger- 
man preparations for trade after the war are being 
scrutinized carefully by experts in the Bureau of 
Foreign and Domestic Commerce, and the recent im- 
portant report on the subject of “German Foreign 
Trade Organization,” by Chauncey D. Snow, which 
touched on this point, has been in great demand. Since 
the war eliminated Germany from world trade, the 
United States has improved its position in foreign 
markets in spite of the shipping shortage and other 
abnormal restrictive factors. Department officials 
point out that the future prosperity of the country 
will depend in part on Germany's loss of good-will in 
practically all foreign markets and in part upon Ameri- 
can ability to maintain our new prestige. American 
business must not make the mistake of seeing only one 
side of this situation and thus underestimating the 
German capacity for foreign trade or the energy, appli- 
cation, and craft with which German business will 
address itself to the task of regaining favor in markets 
in which it once prospered. In order to understand 
the significance of the information on German trade 
moves that will from time to time be made public, 
Secretary Redfield counsels not imitation of but famil- 
iarity with the German theories of foreign trade and 
the artful and formidable organization that, with Gov- 
ernment aid at every turn, has been built up in Ger- 
many during the last twenty years to dominate the 
world’s markets. It was to meet the demand for such 
information that the Bureau of Foreign and Domestic 
Commerce issued the bulletin on “German Foreign 
Trade Organization.” The unprecedented demand for 
it is taken as an indication that the American manu- 
facturer is making after-war preparations of his own. 
The Bureau now plans to get out about the first of 
the year a supplementary bulletin on German trade 
and preparations for the commercial future. 
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Bibliography on the Extraction of Potash 


From Complex Mineral Silicates, Such as Feldspar, Leucite 
and Glauconite (Greensand Marl) 


By E. C. BUCK 





potash from silicate rocks than from other natural 

resources, such as brines and kelp. Nevertheless, 
a vast amount of work has been done on the subject and 
numerous processes have been patented. It is believed 
that the following bibliography will prove timely. It 
includes all references to patents and periodical litera- 
ture relating to the sintering of phosphatic rocks with 
feldspathic rocks—a process which is held to be of great 
promise, since the potash is at once obtained in combi- 
nation with the phosphoric acid. Other methods and 
processes have been included without partiality, and 
the list is practically complete. 


| ESS progress has been made in the production of 


SPRENGEL, C. 

On the production of potash and alum from gran 
ite, gneiss and other rocks containing potassium 
silicate. 

Erdm. Jour. Techn. Chemie, 1830, vol. 8, 
999 


—--- 


1830 


pp. 220- 

1835—FOoRCHAM MER, G. 

On the composition of kaolin and its production 
from feldspar. 

Poggendorff’s Annalen, 1835, vol. XXXV, pp. 331- 
356. 

Bibl. Univ., 1836, vol. Il, pp. 178-180. 
1838—TURNER, Epw. 

On the action of high-pressure steam on glass and 

other silicious compounds. 
Proc, Geol. Soc., 1838, vol. Il, pp. 95-6. 
1847—TILGHMAIN, R. A. 
Process of obtaining 
feldspar. 

British Pat. 11555, 1847. U. 
1847. 
BICKELL, CH. 

Process for converting the insoluble potash in feld- 
spar into a soluble form. 

U. S. Pat. 16111, Nov. 25, 1856. 

1857—Warp, F. O., and WYNAUTS, F. 

British Pat. 3185, Dec. 30, 1857. 
1864—VANDERBURGH, G. E., Mamaroneck, N. Y. 

Method of treating feldspar to obtain useful prod- 

ucts. 

U. S. Pat. 43534, July 12, 1864. 
1865—KLeTT, F. Philadelphia. 

Manufacture of fertilizer. 

U. S. Pat. 49891, Sept. 12, 1865. 
1882—PEMBERTON, H. 

The manufacture of potash alum from feldspar. 

Jour. Franklin Inst., 1882, vol. 114, pp. 304-06. 

Chem. News, 1883, Jan. 5, vol. 47, no. 1206, p. 5. 

SPILLER, J. 
Feldspar as a source of potash alum. 
J. Soc. Chem. Ind., 1882, vol. I, pp. 128-29. 


potassium sulphate from 
S. Pat. 5381, Dec. 4, 


1856 


1885—STOLBA, F. 

On the decomposition of silicates by means of car- 

bonates. 

Ber. Kgl. Bohm. Gesell., 1885, Oct. 
1887—KAYSER, A. 

Process of making alkaline silicates and carbo- 

nates. 

British Pat. 11492, Aug. 23, 1887. U. S. Pats. 

376409 and 376410, both of Jan. 10, 1888. 

J. Soc. Chem, Ind., 1887, Nov. 30, vol. VI, p. 730. 
1894—-BLACK MORE, H. S. 

U. S. Pat. 513001, Jan. 16, 1894. 

HEIBLING, J. 
Process of making potash alum and alumina. 
British Pat, 2148, Jan. 31, 1893. U.S. Pat. 521712, 
June, 19, 1894. 

J. Soc. Chem. Ind., 1893, Apr. 29, vol. XII, p. 355. 
1897—-GiBpBs, W. T., Buckingham (Canada). 
Improvements in the manufacture of potash salts. 
British Pat. 24525, Oct. 22, 1897. 

J. Soe. Chem. Ind., 1898, Nov. 30, vol. XVII, p. 
1046. 
ILES, M. W., and SHELBY, CH. F. 

Potash and soda salts from natural decomposition 
of lead slags. 

Engng. Min. Jour., 1899, June 3, vol. 67, p. 650. 

Jour. Soc. Chem. Ind., 1899, July 31, vol. XVIII, 
p. 688. 
RHODIN, J. G. A., Manchester. 

A process for the production of soluble potassium 

salts from feldspar (orthoclase). 

British Pat, 23024, Nov. 18, 1899. U. S. 

641406, Jan. 16, 1900. 

J. Soc. Chem. Ind., 1901, vol. XX, p. 439 (Abst). 
1901—RHODIN, J. G. A. 

Production of soluble potash salts from potassium 

feldspar. 

J. Soc. Chem. Ind., 1901, vol. XX, no. 5, pp. 439-440. 
1903—-KEoGH, L. R. Assignor to N. J. Gareau, Pem- 

broke (Canada). 

Process of making alumina and by-products. 

U. 8S. Pat. 744765, Nov. 24, 1903. British Pat. 

23919, Nov. 4, 1903. 

J. Soe. Chem, Ind., 1903, Dec 31, vol. XXII, p. 1347. 
1904—BLACKMORE, H. S. 

Making and separating alkali salts from insoluble 

combinations. 

U. S. Pat. 772206, Oct. 11, 1904. 

J. Soc. Chem. Ind., 1904, vol. 

(Abst.). 
GipBs, W. T., Buckingham (Canada). 

Process of breaking down difficultly decomposable 

silicates, as feldspars and micas. 

U. S. Pat. 772612, Oct. 18, 1904, British Pat. 


1899 


Pat. 


XXIII, p. 1089, 
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23473, Oct. 31, 
1, 1904. 
(Abst.) Chem. Abst., 1907, vol. I, p. 514. J. Soe. 
Chem. Ind., 1904, Nov. 30, vol. XXIII, p. 1089. 
Gipss, W. T. 
Process of decomposing refractory silicates. 
U. S. Pat. 772657, Oct. 18, 1904. 
Soc. ROMANA SOLFATI, Rome. 

Simultaneous preparation and 
hydrate of aluminium (from leucite). 

British Pat. 3776, Feb. 15, 1904. 

J. Soc. Chem. Ind., 1905, vol. XXIV, pp. 276-277. 

1905—PiIva, A. 

Disintegration of leucite, or minerals containing 
leucite, by treatment with alkalis. 

French Pat. 351338, Feb. 7, 1905. 

J. Soc. Chem. Ind., 1905, vol. XXIV, p. 845; Chem. 
Abst., 1907, vol. I, p. 378. 

Soc. ROMANA SOLFATI, Rome. 

Industrial treatment of leucite 
aluminium hydroxide, etc.). 

French Pat. 352275, March 10, 1905. 

J. Soe. Chem. Ind., 1905, Sept. 15, vol. XXIV, p. 
926, 

SWAYZE, A. J. 

Process of making potassium salts. 

U. S. Pat. 789074, May 2, 1905. 

J. Soc. Chem. Ind., 1905, June 15, vol. XXIV, p. 619. 

1906—POoHL, Eb. 

Process of manufacturing fertilizer from feldspar 
or other K-rich rocks. 

German Pat. 195133, Dec. 12, 1906. 

Chem. Abst., 1908, vol. II, p. 2123. 

RUTGERS WERKE AKT.-GEs., Berlin. 

Process for the manufacture of sodium ssilico- 
fluoride with simultaneous production of valuable 
fertilizers. 

German Pat. 188651, Oct. 2, 1906. 

(Abst.) Zeits. angew. Chemie, 1908, April 24, vol. 
XXI, p. 788; J. Soc. Chem. Ind., 1908, vol. XX VII, 
p. 503. 

1907—CUSHMAN, A. 8. 

Process for extracting potash from feldspar. 

U. S. Pat. 851922, Apr. 30, 1907. 

Chem. Abst., 1907, vol. I, p. 2040. 

Jour. Amer. Chem. Soc., 1908, vol. XXX, p. 779. 


CUSHMAN, A. S., and HUBBARD, P. 
The decomposition of the feldspars. 
U. S. Dept. Agr. Office of Public Roads Bull. No. 28, 
29 pp. figs. 
Chem. Abst., 1907, vol. I, p. 832. 
PouL, E., Honnef (Germany). 
Process of preparing mineral fertilizers from mate- 
rials containing AlO,, SiO, and K,O. 
French Pat. 381975, Sept. 18, 1907. U. 
952278, March 25, 1910. 
McKeEzE, R, H. 
Process for producing potassium compounds. 
U. S. Pat. 869011, Oct. 22, 1907. 
Chem. Abst., 1908, vol. II, p. 1913. 
Swayze, A. J., Great Meadows, N. J. 
Process for treating feldspar. 
British Pat. 16850, July 23, 1907. 
862676, Aug. 6, 1907. 
Chem. Abst., 1908, vol. II, p. 474. 


1904. German Pat. 173902, Nov. 


(for obtaining 


S. Pat. 


U. S. Pat. 


purification of 
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WADMAN, W. E. Assignor to Hygienic Chemical Co. 
Process of treating silicious ores containing lithia. 
U. S. Pat. 847856, March 19, 1907. British Pat. 
6626, March, 19, 1907. 
1908—-CUSHMAN, A. S., and HUBBARD P. 
The extraction of potash from feldspathic rock. 
Jour. Amer. Chem. Soc., 1908, vol. XXX, pp. 779- 


797. 
Trans. Amer. Ceramic Soc., 1908, vol. VIII, pp. 
180-198. 


Chem. Abst., 1908, vol. II, pp. 2419-20. 
J. Soc. Chem. Ind., 1908, June 15, vol. XXVII, pp. 
560-561. 
GALLO, G. 
Industrial treatment of leucite and of leucitiferous 
materials in the electric furnace. 
Rassegua Mineraria, 1908, vol. XXVIII, pp. 117-118. 
MANNELLI, C. 
On the utilization of leucite. 
Gazz. Chem. Ital., 1908, vol. XXXVIII, no. 1, pp. 
143-152. 
SCHACKE, F., Cologne (Germany). 
Method of making manure. 
French Pat. 386512, Jan. 24, 1908. 
993463, May 30, 1911. 
J. Soc. Chem. Ind., 1908, vol. XX VII, p. 821. 
SCHIEFFELIN, W. J., and CAPPON, TH. W. 
The manufacture of lithia from lepidolite. 
J. Soc. Chem. Ind., 1908, June 15, vol. XXVII, pp. 
549-550. 
1909—FRANK, W. 
The decomposition of feldspar. 
Sprechsaal, 1909, vol. XLII, pp. 13-15; 27-29. 
Chem. Abst., 1909, vol. III, p. 1066. 
Gipss, W. T., Buckingham (Canada). 
Process of making caustic alkalis. 
U. S. Pat. 910662, Jan. 26, 1909. 
J. Soc. Chem. Ind., 1909, Feb. 27, vol. XXVIII, p. 
204 
SPENCER, A. C., and EcCKEL, E. C. 
Hydraulic cement. 
U. S. Pat. 912266, Feb. 9, 1909. 
J. Soc. Chem. Ind., 1909, March 15, vol. XXVIII, 
p. 244 
1910—CARPENTER, F. R., Assignor to the American Iron 
& Steel Alloys Co., Denver, Colo. 
Process of rendering potassium compounds soluble. 
U. S. Pat. 959841, May 31, 1910. 
COLLETT, E., Christiania. 
Production of potash and alumina from feldspar. 
Seventh Intern. Congress of Applied Chem., 1910, 
Section II, p. 108 (short note in German). 
1911—CHEM. FABRIK RHENANIA and A. MESSER- 
SCH MIDT. 
Process for obtaining potassium and sodium com- 
pounds from silicates. 
German Pat. 252278, May 24, 1911. 
J. Soc. Chem. Ind., 1912, Dec. 31, vol. XXXI, no. 
24, p. 1179. 
Chem. Abst., 1913, vol. VII, p. 405. 


CHEM. FABRIK RHENANIA and A. MESSERSCHMIDT. 
Process for the decomposition of alkali-containing 
silicate rocks by means of lime. 
German Pat. 254544, May 24, 1911. 


U. S. Pat. 
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CHEM. FABRIK RHENANIA and A. MESSERSCH MIDT. 

Manufacture of fertilizers from the residues left 
after separating the alkali from the products 
obtained by the decomposition of potash-bearing 
silicate minerals with lime or lime compounds. 

German Pat. 255910, May 24, 1911. 

J. Soc. Chem. Ind., 1913, vol. XXXII, p. 439. 

CHEM. FABRIK RHENANIA and A. MESSERSCH MIDT. 

Process for the recovery of alkalies from rocks. 

German Pat. 261099, May 24, 1911. 

Chem, Abst., 1913, vol. VII, p. 3207. 

J. Soc. Chem. Ind., 1913, vol. XXXII, p. 752. 

COGGESHALL, G. W. 
Method of preparing materials for furnacing. 
U. S. Pat. 987554, March 21, 1911. 

CUSHMAN, A. 5S. 
Method of treating rocks containing potassium. 
U. S. Pat. 987436, March 21, 1911. 

ECKEL, E. C. 

Process for obtaining potash and other K-com- 
pounds from greensand. 

U. S. Pat. 1011172, Dec. 12, 1911. 

J. Soc. Chem. Ind., 1912, vol. 31, no. 2, p. 72. 

ECKEL, E. C. 

Process for producing iron and potassium salts. 

U. S. Pat. 1011173, Dec. 12, 1911. 

J. Soc. Chem. Ind., 1912, vol. XX XI, no. 2, p. 72. 

HAMBLOCH, A., and GELLERI, S. 

Process for the treatment of natural alkali-alumin- 
ium silicates, e.g., feldspar. 

German Pat. 247496, Jan. 4, 1911. 
1058686, Apr. 8, 1913. 

J. Soc. Chem. Ind., 1912, vol. XXXI, p. 686. 

Hart, E. 

Process for obtaining a potassium compound from 
feldspar. 

U. S. Pat. 997671, July 11, 1911. 

Chem. Abst., vol. V, 1911, p. 2915. 

Hart, Ep. 
Potash salts from feldspar. 
Trans. Amer. Ceram. Soc., 1911, vol. XIII, p. 683- 
688. 
Chem. Abst., 1911, vol. V, p. 3892. 
HERSTEIN, B. 

Potash from feldspar. 

J. Ind. Engng. Chem., 1911, vol. Ill, pp. 426-28. 
THOMPSON, F. 

Process for obtaining potassium salts from feld- 
spar. 

U. S. Pat. 995105, June 13, 1911. 

(Abst.) Chem. Abst., 1911, vol. V, p. 2705. 

1912—ANONYMOUS. 

Elektrokali, a Swedish discovery. 

Min. Jour., 1912, Dec. 28, vol. XCIX, p. 1295. 

Stahl u. Eisen, 1913, vol. XXXIII, no. 2, p. 69. 

AMADORI, M. 

The tendency of halides and phosphates of the same 
metal to combine. II. Alkaline fluorides and 
phosphates. 

Atti. accad, Lincei, 1912, vol. XXI/II, pp. 688-695. 

Chem. Abst., 1913, vol. VII, p. 1457. 

AMADORI, M. 

The tendency of the halides and phosphates of the 
same metal to combine. I. Alkali chlorides and 
phosphates. 


U. S. Pat 
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Atti. accad. Lincei, 1912, vol. XXI-II, pp. 182-188. 
Chem. Abst., 1912, vol. VI, p. 3215. 
CAMERON, F. K. 

Waste and conservation of potash and phosphoric 
acid. 

Jour. Ind. Engng. Chem., 1912, vol. IV, p. 169-172. 

CHEM. FABRIK RHENANIA and A. MESSERSCH MIDT. 

Utilization of natural rocks and process for obtain- 
ing alkalies by igniting rocks with lime. 

German Pat. 264900, March 7, 1912. 

Chem. Abst., 1914, vol. VIII, p. 219-220. 

CHEM. FABRIK RHENANIA and A. MESSERSCH MIDT. 

Process of working sulphate-containing caustic 
alkali liquors obtained from natural rocks. 

German Pat. 268282, March 7, 1912. 

Chem. Abst. 1914, vol. VIII, p. 1492. 

J. Soc. Chem. Ind., vol. XXXI, no. 23, p. 1124. 

CowLes, A. H., Sewaren, N. J. 

Charge mixture for forming alkali silico-aluminate 
and hydrochloric acid. 

U. S. Pat. 1040893, Oct. 8, 1912. 

CowLes, A. H., Sewaren, N. J. 

Process of forming a charge mixture for produc- 
ing hydrochloric acid and alkali silico-aluminate. 

U. S. Pat. 1040894, Oct. 8, 1912. 

J. Soc. Chem. Ind., 1912, vol. XX XI, no. 23, p. 1124. 

CowLes, A. H., Sewaren, N. J. Assignor to the Elec- 
tric Smelting & Aluminium Company, Sewaren. 

Process for producing hydrochloric acid and alkali 
silico-aluminates. 

U. S. Pat. 1040977, Oct. 8, 1912. 

J. Soc. Chem. Ind., 1912, vol. XX XI, no. 23, p. 1124. 

CowLes, A. H., Lockport, N. Y. 

Sodic silico-aluminate and hydrochloric acid. 

U. S. Pat. 1041598, Oct. 5, 1912. 

J. Ind. Engng. Chem., 1913, vol. V, p. 88. 

J. Soc. Chem. Ind., 1912, vol. XX XI, no. 22, p. 1078. 

COWLES, A. H., Sewaren, N. J., and A. KAYSER, 
Lockport. Assignors to the Electric Smelting & 
Aluminium Co., Lockport. 

Process of manufacturing sodic silico-aluminate 
and hydrochloric acid. 

U. S. Pat. 1041599, Oct. 15, 1912. 

J. Soc. Chem. Ind., 1912, vol. XX XI, no. 22, p. 1078. 

COWLES, A. H. 

Process for the manufacture of hydrochloric acid 
and Na- or K-silico-aluminate. 

British Pat. 19605, Aug. 27, 1912. 
448165, Sept. 11, 1912. 

Chem. Abst., 1914, vol. VIII, p. 558. 
COowLEs, A. H. 

Charge-mixture for the manufacture of hydro- 
chloric acid and Na- or K-silico-aluminate con- 
sisting of an alkali chloride, C, and materials 
containing SiO, and AlO, which may contain 
some combined soda or potash. 

British Pat. 19604, Aug. 27, 1912. 
448166, Sept. 11, 1912. 

Chem. Abst., 1914, vol. VIII, p. 558. 

CUSHMAN, A. §S., and COGGESHALL, G. W. 

The production of available potash from the natural 
silicates. 

Paper read at joint meeting with the Eighth In- 
ternational Congress of Applied Chemistry, New 
York, Sept. 4-13, 1912. Trans., vol. V, pp. 33-49. 


French Pat. 


French Pat. 
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Repr. Trans. Amer. Inst. Chem. Engrs., 1912, vol. 

V, pp. 52-67. 

J. Ind, Engng. Chem., 1912, vol. IV, pp. 821-827. 

J. Franklin Inst., 1912, vol. 174, pp. 663-678. 

Chem. Engr., 1913, June, vol. XVII, pp. 221-227. 

Foote, H. W., and SCHOLEs, 8. R. 

The extraction of potash and alumina from feld- 
spar. 

J. Ind. Engng. Chem., 1912, vol. IV, p. 377. 

Horr, MAx M. Assignor to Th. L. Willson. 

Process of obtaining alkali-metal compounds from 
minerals containing alkalies. 

U. S. Pat. 1018186, Feb. 20, 1912. 

J. Soc. Chem. Ind., 1912, vol. XXXI, no. 7, p. 334. 

HAMBLOCH, A., and GELLERI, S. 

Process for the decomposition of alkali-aluminium 
silicates such as feldspar. 

German Pat. 258702, May 7, 1912. 
4842, Feb. 25, 1913. 

J. Soc. Chem. Ind., 1913, vol. XXXII, no. 11, p. 602. 

HArR7, E. 

Potash, silica and alumina from feldspar. 

Paper read at joint meeting with the Eighth In- 
ternational Congress of Applied Chemistry, New 
York City, Sept. 4-13, 1912. 

(Repr.) Trans. Amer. Inst. Chem. Engrs., 1912, 
vol. V, pp. 68-69. 

J. Ind. Engng. Chem., 1912, Nov., vol. IV, pp. 827- 
828. 

JUNGER, E. W. 

Process of obtaining alkalis and hydraulic cement 
from rock materials, pure or Fe,O,-containing 
alkali-Al-silicates, such as feldspar, micas, clay 
schist. 

British Pat. 28970, Dec. 16, 1912. German Pat. 
283955, Nov. 6, 1912. French Pat. 453461, Nov. 
15, 1912. Swedish Pat. 25427, Jan. 30, 1912. 

Chem. Abst., 1914, vol. VIII, p. 232; 1492. 

JUNGER, E. W. 

Process for obtaining alkalis from alkali-ferrous 
minerals, such as feldspar, mica, etc. 

British Pat. 26497, Nov. 18, 1912. 

Chem. Abst., 1914, vol. VIII, p. 1548. 

J. Soc. Chem. Ind., 1913, vol. XXXII, no. 10, p. 534. 

LAWTON, CH. F., New York. Assignor to F. W. 
Huestis, New York. 

Process of rendering mineral substances available 
as fertilizers by aid of fermentation. 

U. S. Pat. 1029378, June 11, 1912. 

J. Soc. Chem. Ind., 1912, vol. XX XI, no. 14, p. 698. 

LINDBLAD, A. R. 

Process of utilizing feldspar and like minerals. 

German Pat. 266787, Oct. 20, 1912. British Pat. 
23898, Oct. 19, 1912. U.S. Pat. 1083287, Jan. 6, 
1914. 

Chem, Abst., 1913, vol. VII, p. 2646. 

J. Soc. Chem. Ind., vol. XXXII, no. 7, p. 364 

Morse, H. W., and SARGENT, L. W. 

Process for obtaining soluble potassium compounds 
from feldspar. 

U. S. Pat. 1041327, Oct. 15, 1912. 

J. Ind. Engng. Chem., 1913, vol. V, p. 88. 

Engng. Min. Jour., 1912, p. 1219. 

Net, J. M., Toronto, Ontario. 
Process of obtaining potash from feldspar. 


British Pat. 
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U. S. Pat. 1034281, July 30, 1912. 


British Pat. 
22557, Oct. 3, 1912. Canadian Pat. 150875, Oct. 


J. Soc. Chem. Ind., 1912, vol. XX XI, no. 17, p. 816. 
PEACOCK, S. Assignor to American Acid Co., Balti- 
more. 
Process of obtaining alumina and potash from feld- 
spar. 
U. S. Pat. 1035812, Aug. 13, 1912. 
J. Soc. Chem. Ind., 1912, vol. XX XI, p. 875. 
PEACOCK, S. Assignor to American Acid Co., Balti- 
more. 
Process for recovering silica, alumina and potash 
from feldspar. 
U. S. Pat. 1030122, June 18, 1912. 
J. Soc. Chem. Ind., 1912, vol. XXXI, no. 14, p. 686. 
PEACOCK, 8S. 
Process for obtaining alumina and potash from 
feldspar. 
U. S. Pat. 1036897, Aug. 27, 1912. 
J. Soc. Chem. Ind., 1912, vol. XX XI, no. 19, p. 922. 
PEACOCK, B. Assignor to International Agricultural 
Corporation, New York. 
Process of producing potassium hydrogen phos- 
phate. 
U. S. Pat. 1046327, Dec. 3, 1912. 
J. Soc. Chem. Ind., 1913, vol. XXXII, no. 2, p. 85. 
Ross, W. H. 
The extraction of potash from silicate rocks. 
Orig. Com. Eighth Intern. Congress of Applied 
Chem., New York, Sept. 4-13, 1912. Sect. VII: 
Agric. Chem., vol. XV, pp. 217-229. 
Amer. Fertilizer, 1912, Aug. 24, vol. XX XVII, pp. 
44-48. 
U. S. Dept. Agric., Bureau of Soils, Circular No. 71, 
July 16, 1912. 
SCHNEIDER, P. 
Process of recovering products rich in potassium 
from feldspar or the like K-silicates. 
German Pat. 268865, Feb. 22, 1912. British Pat. 
4403, Feb. 20, 1913. French Pat. 454632, Feb. 
20, 1913. 
Chem. Abst., 1914, vol. VIII, p. 1651. 
J. Soc. Chem. Ind., 1913, vol. XXXII, no. 17, p. 867. 
SCHOOT, F. 
Recovering salts suitable for use as fertilizer from 
the waste gases from Portland cement furnaces. 
German Pat. 291070, Nov. 13, 1912. U. S. Pat. 
1064550, June 10, 1913. 
Chem. Abst., 1917, vol. XI, no. 7, p. 881. 
J. Soc. Chem. Ind., 1913, vol. XXXII, no. 14, p. 753. 
WOLTERECK, H. C., and MOELLER, J. 
Process for disintegrating silicates, especially min- 
eral silicates. 
German Pat. 261523, May 2, 1912. 
Chem. Abst., 1913, vol. VII, p. 3211. 


1913—BASSETT, H. P. 


Process of obtaining K-compounds from feldspar. 
U. S. Pat. 1072686, Sept. 9, 1913. 
Chem. Abst., 1913, vol. VII, p. 3643. 

BASSETT, H. P., Catonsville, Md. 

Treatment of aluminium-bearing minerals for the 
manufacture of aluminium hydroxide. 

U. S. Pat. 1079589, Nov. 25, 1913. 

J. Soe. Chem. Ind., 1914, vol. XXXIII, no. 1, p. 23. 
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CHEM. FABRIK RHENANIA and A. MESSERSCH MIDT. 
Fertilizers containing available potassium and 
phosphoric acid. 

German Pat. 288089, Sept. 28, 1913. 

Chem, Abst., 1915, vol. IX, p. 1819. 

COWLES, A. H. 

Cheaper alumina and aluminium from mineral sili- 
cates. 

MET. & CHEM. ENG., 1913, vol. XI, pp. 140-143. 

J. Ind. Engng. Chem., 1913, vol. V, no. 4, p. 331-335. 

COWLES, A. H. 

Alumina, hydrochloric acid, caustic alkalies and a 
white hydraulic cement by a new process from 
salt, clay and lime. 

Diss. Eighth Intern. Congress Applied Chem., vol. 
XXVII, p. 35. 

MET. & CHEM. ENG., 1913, vol. X, p. 695. 

DITTLER, E. 

The melting points of potassium-soda feldspars. 

Tech. Min. Petr. Mittl., 1913, vol. 31, pp. 513-522. 

Keram. Rundschau, 1913, vol. XXI, pp. 390-91. 

DoREMUS, C. A. 

Process of making potassium sulphate. 

U. S. Pat. 1054518, Feb. 25, 1913. 

ELECTRIC SMELTING & ALUMINIUM Co. 

Obtaining a fertilizer by igniting a mixture of tri- 
calcium phosphate substances and materials con- 
taining alkali aluminium silicate. 

German. Pat. 291495, Dec. 12, 1913. 

Chem, Abst., 1917, vol. XI, p. 862. 

ELECTRIC SMELTING & ALUMINIUM Co. 
Manufacture of di-calcium phosphate. 
French Pat. 454056, Feb. 6, 1913. 
Chem. Abst., 1914, vol. VIII, p. 218. 

ELECTRIC SMELTING & ALUMINIUM Co. 
Manufacture of fertilizing products. 
French Pat. 454336, Feb. 13, 1913. 

2485, Jan. 30, 1913. 

Chem. Abst., 1914, vol. VIII, p. 396. 

FRIEDENSBURG, F. 

Extraction of potash from silicates. 

Chem. Ind., 1913, vol. XXXVI, pp. 467-470. 

GELLERI, S. 

Process for recovering alkalis from silicate rocks 
(e. g., orthoclase). 

U. S. Pat. 1078495 and 1078496, both of Nov. 11, 
1913. 

Chem. Abst., 1914, vol. VIII, p. 405. 

HANCOCK, W. C. 

The extraction of potassium salts from silicate 
rocks. 

Chem. World, 1913, vol. II, pp. 118-19. 

HART, Ep., Easton, Pa. 

Process of making potash alum. 

U. S. Pat. 1062278, May 20, 1913. 

JUNGER, E. W. 

Process for the simultaneous production of hy- 
draulic cement and potassium in free or com- 
bined form. 

Swiss Pat. 64425, Oct. 20, 1913. 

Chem. Abst., 1914, vol. VIII, p. 2472. 

LEEDEN, R. VAN DER. 

Process for obtaining halogen compounds of al- 


British Pat. 
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kalis, aluminium, silicon, titanium and other 
bases. 

German Pat. 267867, Jan. 4, 1913. 
466721, Dec. 29, 1913. 

J. Soc. Chem. Ind., 1914, vol. XXXIII, no. 17, p. 
865. 

MESSERSCH MIDT, A., Stolberg, Germany. 

Method for extracting alkali metals in the form of 
nitrates from minerals. 

U. S. Pat. 1076508, Oct. 21, 1913. 
man Pat. 252278, of 1911). 

Ross, W. H. 

The extraction of potash from silicate rocks. 

U. S. Dept. Agr., Bureau of Soils, Circular 71 
(1913). 

Chem Abst., 1913, vol. VII, p. 4035. 

Ross, W. H. 

The decomposition of feldspar and its use in the 
fixation of atmospheric nitrogen. 

J. Ind. Engng. Chem., 1913, vol. V, pp. 725-29. 

Chem, Abst., 1913, vol. VII, p. 3643. 

J. Soc. Chem. Ind., 1913, vol. XXXII, no. 19, p. 942. 

SCHNEIDER, P. 

Process for obtaining products rich in potassium 
from K-silicates, feldspar, etc. 

French Pat. 454632, Feb. 20, 1913. 

Chem. Abst., 1914, vol. VIII, p. 396. 

SPLICHAL, J. 
Decomposition of the feldspars. 
Abhandl. Béhm. Akad., 1913, no. 12, pp. 1-20. 
Neues Jahrb. Min. Geol., 1914, I, Ref., pp. 12-15. 
Chem. Abst., 1914, vol. VIII, p. 1400. 
THORPE, Sir ED. 

A dictionary of applied chemistry. 

1913, Longmans, Green & Co., vol. IV., p. 357. 
TYDEN, S. 

Hydrochloric acid soluble potash in phonolite, feld- 
spar and lepolite. 

Svensk Kem, Tidskrift, 1913, vol. XXV, pp. 146- 
152. 

Chem. Abst., 1914, vol. VIII., pp. 193-194. 

WILLSON, T. L., Ottawa, Canada. 

Method of manufacturing double superphosphates. 
sritish Pat. 25856, Nov. 11, 1913. 

J. Soc. Chem. Ind., 1914, vol. XXXIII, no. 24, p. 

1217. 

ANONYMOUS. 

The preparation of potash from feldspar and other 
sources. 

Chem. News, 1914, vol. CX, p. 175. 

J. Soe. Chem. Ind., 1914, Oct. 31, vol. XX XIII, no. 

20, p. 1007. 

3ASSETT, H. P. 

Process for obtaining potash from feldspar. 

U. S. Pats. 1091033 and 1091034, March 24, 

Chem. Abst., 1914, vol. VIII, p. 1856. 

BASSETT, H. P. 

Process for obtaining soluble compounds such as 
alkali metal carbonates from clay, feldspar, 
granite or other aluminium-bearing material. 

U. S. Pat. 1095306, May 5, 1914. 

Chem. Abst., 1914, vol. VIII, p. 2228. 

J. Soc. Chem. Ind., 1914, vol. XXXIII, no. 12, p. 
644. 


French Pat. 


(Same as Ger- 


1914 


1914. 
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Synopsis of Recent Metallurgical 
and Chemical Literature 





The German Chemical Industry.—The Chemical 
Trade Journal and Chemical Engineer (London) prints 
an interesting editorial in its Nov. 17, 1917, issue on 
recent developments in the large chemical companies 
in Germany. It is stated that a German report says 
that transactions on the Berlin Stock Exchange have 
recently been particularly active in shares of the 
companies engaged in the heavy chemical industry, 
with large upward movements in the quotations. In 
connection with this state of affairs rumors are in 
circulation to the effect that the question of largely in- 
creasing the share capital is engaging the attention 
of the leading concerns which entered into the en- 
larged community of interests in May, 1916, when the 
ordinary share capital of the three leading firms in 
the community—the Farbwerke Hochst, the Badische 
Anilin und Soda Fabrik, and the Farbenwerken vorm. 
Bayer & Co.—was rendered uniform on the basis of 
£2,700,000 each. No information appears to be forth- 
coming at present as to the projected capital augmen- 
tation, but it is considered probable that some such 
scheme is definitely proposed, having regard to the 
large extensions of the plants which are reported to 
have been carried out during the course of the war. 
A further factor in connection with the rumors is the 
statement that the present great community of inter- 
ests is to be extended by the inclusion of other chemi- 
cal firms. 

The intention of the German Government to intro- 
duce compulsory syndicates, where such combinations 
do not exist and where voluntary efforts in this direc- 
tion fail to accomplish the object in view, has now 
engaged the attention of the chemical industry. At 
the recent assembly of the Association for the Pro- 
tection of the Interests of the Chemical Industry, 
which was held at Berlin, under the presidency of 
Dr. Hauser of Hochst, Dr. Riesser of Berlin, raised 
the question of the transition economy from war to 
peace work, and expressed his opposition to any com- 
pulsory syndicate in the chemical industry in that 
connection. If the central regulation of imports was 
inevitable, the chemical industry should be allowed 
to manage for itself and State limitation be restricted 
to supervision. It was necessary for freedom of trad- 
ing to be restored to the fullest extent. The chemical 
firms, he said, desired to remain what they were— 
members of the creative class, without guardianship 
in their activity for the welfare of the country. 


Effects of Heat on Celluloid.—The Bureau of 
Standards has recently issued Technologic Paper No. 
98 by H. N. STOKES and H. C. P. WEBER on the effects 
of heat on celluloid and similar materials. The gen- 
eral conclusions from the work are as follows: 

1. Celluloid (using the term in its popular sense to 
include the pyroxylin plastics in general) does not 
differ essentially from nitro-cellulose. The difference 
is one of degree and not of character. Nitrocellulose 
exists and reacts in celluloid as such; that is, as a 
solution of nitrocellulose in camphor or other solvent 
present, rather than as a new chemical compound. 
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The admixture up to 20 per cent of zine oxide does 
not decrease the rate of decomposition of the nitro- 
cellulose in celluloid, the results seeming rather to 
show that there is an increase. 

2. The decomposition of nitrocellulose in celluloid 
commences in the neighborhood of 100 deg. C. Above 
this tempertaure the heat of decomposition may raise 
the temperature of the mass to the ignition point, if 
loss of heat by radiation is prevented. 

3. Above 170 deg. the decomposition of celluloid 
takes place with explosive violence, as with nitro- 
cellulose. 

4. The rate of combustion is five to ten times that 
of poplar, pine, or paper of the same dimensions and 
under the same conditions. 

5. Celluloid articles may be ignited by momentary 
contact with bodies having a temperature of 430 deg. 
or above, i.e., temperatures below visible red heat. 

6. In spite of wide differences between individual 
samples, no essential differences were found between 
the celluloids of American manufacture, nor between 
articles of American and foreign manufacture, nor 
between manufactured and unmanufactured articles. 

7. The general qualities of celluloid as to stability 
may be best expressed by a time-temperature curve, 
taking the time necessary for exploding small samples 
at several temperatures, say 170 deg., 180 deg., 200 
deg. and 220 deg. 

8. The vapors evolved by decomposition are poison- 
ous and extremely combustible and may be ignited 
by the heat of decomposition of the celluloid itself. 

9. The decomposition of celluloid is autocatalytic, 
and while not necessarily explosive may readily ap- 
proach that condition as a limit. 

Chemically Pure Bismuth.—Bismuth at present is 
commercially manufactured with a purity of 99 per 
cent, and for all ordinary purposes this is sufficient. 
However, in the manufacture of electric and mag- 
netic measuring instruments, for which bismuth is 
used in ever-increasing quantities, a much purer 
metal is required. M. MyY.Lius and E. GROSCHUFF 
describe a very satisfactory process of refining bis- 
muth, in the Zeitschrift fiir Anorganische Chemie. 

The authors call attention to the fact that while a 
99 per cent pure metal is obtained fairly easily, the 
remaining 1 per cent of impurities holds so tenacious- 
ly as to make its removal somewhat difficult. By 
heating the nitrate of bismuth, Bi (NO,), + 5H,O, 
the oxide is formed and this can be reduced by hydro- 
gen. The residue is melted and crystallized. The 
plan to purify bismuth by distillation does not work 
out in practice, as most of the impurities remaining 
after the ordinary refining process boil at a tempera- 
ture of less than 1500 deg. Cent., which is the tem- 
perature of boiling bismuth. 

The method described above is stated to yield a 
metal which does not contain more than 0.01 per cent 
of impurities and which melts at 271 deg. Cent. Wire 
of 1 mm. diameter has an electric resistance of 1.20 
ohm. at 22 deg. If the percentage of impurities 
amounts to 0.1 per cent the resistance value is 3 ohms 


The Determination of Titanium in Ferro-Titanium 
—An improved method of analyzing volumetrically 
the quantity of titanium in ferro-titanium has bee! 
discovered by G. ROEHL and described in the Chemike: 
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Zeitung. It is an improvement of the titration 
method evolved by Knecht and consists of the fol- 


lowing operation: The strongly acid solution of 
ferro-titanium is reduced to a titanium chloride solu- 
tion by the use of zinc and a current of CO,. This 
reduced solution is then titrated with a hot solution 
of FeCl, in the presence of several drops of methylene 
blue. The color change is extraordinarily sensitive. 

As the most satisfactory proportions the author 
recommends that O.5 gram of the finely pulverized 
product be treated with 5 to 6 times its own weight 
of “Eschka alloy” to melt this mixture and then drop 
on it a very small quantity of water. Dissolve the 
whole by boiling in 200 cc. of concentrated hydro- 
chloric acid. The solution is poured into a vessel of 
larger contents and water is added to make 500 cc., 
100 cc. being used for each titration. To each 100 
ec. is added 60-70 cc. of concentrated HCl and 4 or 
§ zinc granules. A current of CO, is sent through 
the solution. When the reduction is complete the 
current of CO, is shut off, methylene blue added and 
the solution titrated with a hot solution of FeCl, of 
accurately known strength, tested on solutions of 
titanium oxide (TiO.) prepared for that purpose. 

Synthetic Rubber.—The Catalyst, official organ of 
the Philadelphia Section of the American Chemical So- 
ciety, gives an abstract of an address delivered before 
the Section by Dr. FREDERICK DANNERTH of Newark, 
N. J., on the “Financial Prospects of Synthetic Rub- 
ber.” 

In his introductory remarks, Dr. Dannerth referred 
to the various attempts which have been made in 
England and America since 1909 to float companies 
for the manufacture of synthetic rubber. Many of these 
bore a close resemblance to stock-jobbing propositions. 
The only bona fide processes thus far recorded, and 
which actually demonstrated progress in the art, were 
those of the Synthetic Products Co. of England and the 
chemical works at Elberfeld and Ludwigshafen. The 
English company is at present handicapped by its over- 
production of buty! alcohol, but if a new use were dis- 
covered for this material the process would at once 
become of exceptional interest. 

Among the names prominently associated with the 
synthetic or laboratory production of rubber Dr. Dan- 
nerth mentioned those of Perkin, Harries, Matthews, 
Hofmann, Strange, Coutelle and Fernbach. Many more 
could be added to this list, but these are the men 
who have done much of the fundamental work. Mention 
was made of the fact that if the United States were 
suddenly cut off from its rubber supply it would cost 
the American rubber industry over $250,000 per day. 
“peaking of the raw materials required, he stated that 
the Strange-Fernbach process required starch, and this 
could be economically obtained from potatoes. An an- 
nual production of 10,000,000 Ib. of rubber might re- 
quire 500,000,000 Ib. of potatoes grown on 50,000 acres 
of land. The starch is converted by fermentation into 
acetone and butyl alcohol. Another process which has 
een suggested is based on the use of aldehydes and 
ethyl alcohol. Such a process would, if rational, make 
it possible to utilize our liquor distilleries in case of 
national prohibition. A process developed by the Ba- 
dische Company is based on the use of acetone. This 
would be of very great interest to us, as we are in 
a good position to produce calcium carbide. A com- 
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pany has, in fact, just been formed for manufacturing 
this material in Virginia. The acetylene yields acetic 
acid and acetone. The acetone yields, on further treat- 
ment, pinacone, dipropylene, and dipropylene rubber. 
At the wholesale price of four cents per pound, calcium 
carbide is one of the most attractive raw materials at 
the disposal of chemical manufacturers for the synthetic 
production of rubber. This fact was emphasized very 
strongly by Dr. Dannerth, and he indicated that this 
was at the present time the one process which should 
be given serious consideration by American chemists 
and investors. 

The financial prospects of synthetic rubber will de- 
pend upon such factors as: The demand for rubber 
in the United States; the price that could be obtained 
for the product; the minimum price at which natural 
rubber can be sold in the United States; the competi- 
tion which would be experienced from the natural prod- 
uct; the factory cost of the product; the particular 
process which is chosen; the extent of side products 
and waste products; the operation of incidental proc- 
esses; the possibility of irregularities in the process; 
the ability to secure college-trained chemists and engi- 
neers; the price of the raw materials; the abundance of 
the raw materials; the regular supply of the raw mate- 
rials; the protective action of an import tariff on crude 
rubber; the efficient conduct of the processes; the cost 
of labor and the choice of correct machinery and appa- 
ratus. 

Reference was made to the fact that, according to a 
published statement in 1905, the Hoechst and Badische 
companies sold indigotin to dealers in Germany at 18 
cents per pound. The total world-production of rubber 
in 1916, figured on a “washed and dried” basis, was 
estimated at 427,250,000 lb. In the same year the 
U. S. Customs House reported the total importation 
of all kinds of rubber at 267,000,000 lb. 

Benzol as a Motor Fuel.—J. H. CLeGcG of the Black- 
burn, England, Gas Company, recently presented some 
interesting data before the Manchester Gas Associa- 
tion on benzol recovery. According to the Gas Record, 
Dec. 12, 1917, Mr. Clegg thinks there will be a big 
demand for benzol after the war. In this connection the 
following remarks by Mr. Clegg as to the English sit- 
uation are interesting: 

“I think that it behooves every gasworks to install 
a benzol plant, apart from patrictic reasons, as I ven- 
ture to anticipate a great demand for this production 
as a power fuel, in spite of the fact that gas will un- 
doubtedly retain the field which it is now obtaining 
as a propellant of motor vehicles. Even compressed gas 
in cylinders is searcely adaptable or safe for motor- 
cycles, of which there will be an enormous surplus at 
the conclusion of the war. Aeroplanes and airships 
will not by then be conveyances of the future, but will 
be well in evidence. Let us then aim to grasp the 
whole field of transport, either by gas, coke, or benzol. I 
have found by personal experience that benzol is more 
efficient than petrol, if the sulphur impurities are re- 
moved, and that the statement that the former coagu- 
lates the lubricating oil is not justified if a good qual- 
ity oil is used. As for the cost of production, we know 
we can produce this commodity to compete favorably 
with petrol, for whatever the conditions existing for 
importation and distribution of the latter, like advan- 
tages or disadvantages apply* to ourselves.” 









































Recent Metallurgical and 
Chemical Patents 





Coal-Tar Products 


Production of Phenol.—HERBERT S. KIMBALL of New- 
ton, Mass., patents a process of making phenol from 
benzol by a cyclical process. The patent is assigned 
to the Merrimac Chemical Co. of Boston, Mass. A 
complete cycle embodying the invention is shown on the 
accompanying diagram. 

The present invention may be carried out as follows: 
The benzol is first sulphonated as usual, and the result- 
ing sulphonic acid compound, containing an excess of 
sulphuric acid, is wholly or partly neutralized by calcium 
sulphite, utilizing for this purpose the calcium sulphite 
which is produced at a later stage of the cyclical process, 
as explained below. The neutralization is effected in 
closed tanks, and the evolved sulphur dioxide, or such 
portion thereof that may be required, is employed te 
decompose the sodium phenolate, as described in the 
above mentioned application. In case the quantity of 
calcium sulphite available is insufficient for complete 
neutralization of the sulphonic acid compound, it is sup- 
plemented by lime or limestone. 

The calcium benzol sulphonate prepared as above is 
treated with the molecular equivalent of sodium sul- 
phite, and is thereby transformed into sodium benzol 
sulphonate. The sodium sulphite may be introduced 
either in solution or in solid form into the solution of 
calcium benzol sulphonate, and the calcium sulphite 
which separates out is applied toward the neutraliza- 
tion of the sulphonic acid compound produced in the 
first step of the process. 

The sodium benzol sulphonate is now subjected to a 
caustic fusion to produce sodium phenolate, which in 
turn is decomposed by sulphur dioxide (undiluted) aris- 
ing from the neutralization step of the process. The 
phenol is decanted, and the remaining liquor, containing 
sodium sulphite or bisulphite, or a mixture of these, is 
utilized in part for the conversion of the calcium benzol 
sulphonate into the corresponding sodium salt, as above 
described, and is in part causticized by lime, vielding a 
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dilute caustic soda solution and calcium sulphite, the 
latter available for neutralizing the benzol sulphonic 
acid. If desired, the caustic soda solution may be con- 
centrated and returned to the cycle. (1,245,353, Nov. 6, 
1917.) 

Production of Phenol.—In a patent granted to 
HENRY Howarp of Brookline, Mass., the sodium pheno- 
late prepared as usual by the caustic fusion of the sul- 
phonic body, is decomposed by sodium bicarbonate, pref- 
erably employed in the preportions required to trans- 
form all of the sodium, whether present as phenolate 
or as caustic soda associated with the phenolate, into 
normal sodium carbonate. Under these conditions the 
reaction is stated to be very rapid, and even practically 
instantaneous. The reaction will proceed at normal and 
higher temperatures, and is exothermic; 60 deg. C. 
is a satisfactory operating temperature, although either 
higher or lower temperatures may be used. There are 
no fixed upper or lower limits for the concentration of 
the phenolate solution, but a concentration in the neigh- 
borhood of 23 deg. Baumé is satisfactory in practice. 
To avoid unnecessary dilution, the bicarbonate may be 
added to such solutions in solid form, although this is 
not essential. Most of the phenol rises to the surface 
of the liquid, and may be separated by decantation, the 
remainder being recovered from the carbonate solu- 
tion in any appropriate way, as, for instance, by distilla- 
tion, or by blowing steam through the liquid. About 
one-half, or somewhat less, of the sodium carbonate 
solution produced as above, is now treated in any suit- 
able apparatus with the lime-kiln gas, and is thereby 
reconverted into sodium bicarbonate, which is used for 
the treatment of another batch of sodium phenolate. 
The remainder of the sodium carbonate solution is caus- 
ticized by lime, and may be concentrated for re-use in 
the preparation of the phenolate, or applied to any 
other purpose. (1,245,343, Nov. 6, 1917.) 


Miscellanesus Chemical Processes 


Paraffin Ethers.—The manufacture of paraffin ethers 
such as ethyl ether is the subject of a patent of Bur- 
rITT S. Lacy of Sewaren, N. J., assigned to the Roessler 
& Hasslacher Chemical Co. of New York. The follow- 
ing reactions illustrate the manufacture of ethyl ether: 

(1) CH, + Cl C.H,Cl + HCl 
(2) 2C H.Cl + CaO (C,H,),O CaCl 

It was found that under certain conditions the for- 
mation of ethers as exemplified by reaction (2) may be 
sucessfully carried out and with nearly quantitative 
yields. In connection with this fact it was found es- 
pecially in working on a large scale, that the highly 
exothermic character of reaction (2) presents a serious 
difficulty due to the tendency to rapid decompositior 
and carbonization brought about by the heat of reactior 
itself. It was furthermore found, however, that thi: 
unfavorable heat evolution may be wholly neutralize 
and the reaction made entirely successful even on : 
large scale by means of admixture with the ethy 
chloride of a large amount of an inert gas. 


Any one of a number of inert gases, for exampl: 
nitrogen or methane may be employed, but it is pref 
erable to us2 the excess C.H,, which is already presen‘ 
with the C.H,Cl when prepared according te reaction 
(1) as described in copending application Serial No. 
852,164 filed July 21, 1914, for the manufacture of eth)! 
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chloride since the process then becomes a continuous 
cycle with production of substantially only HCl, ethy! 
ether, and CaCl,, without the necessity of first separat- 
ing the C,H,Cl as such.— (1,245,742, Nov. 6, 1917.) 


Salt Cake and Nitre Cake in Making Silicofluoride.— 
KarRL F. STAHL, of Pittsburgh, Pa., patents a process 
of treating phosphate rock for the production of sodium 
silicofluoride from the fluorine and silicic acid con- 
tained. Phosphate rock contains some flourine as cal- 
cium fluoride and silicic acid either free as silica, or 
combined as silicates. In the process of making acid 
phosphate for use as a fertilizer the ground phosphate 
rock is mixed with sulphuric acid which has previ- 
ously been diluted to the required strength. This con- 
verts the tertiary calcium phosphate into primary phos- 
phate, rendering it soluble in water, but it also liberates 
the flourine of the calcium fluoride, forming hydro- 
fluoric acid. This acid in turn combines with the silica 
forming principally silicon fluoride (SiF,), which, as 
a gas, escapes into the air and is detrimental to sur- 
rounding property. In order to prevent the escape of 
this gas, the silicon fluoride is brought into contact, 
in suitable apparatus, with sprays of water, and this 
decomposes the silicon fluoride into hydrofluosilicie acid 
and silicic acid according to the equation: 

3SiF,4-3H,O=2H.SiF,+-H.SiO 

The hydrofluosilicic acid is immediately absorbed in 
the water in which the silicic acid remains suspended. 
The two are separated by means of a filter press and 
the hydrofluosilicic acid is converted into sodium silico- 
fluoride, a useful product, by means of a solution of 
sodium chloride, according to the equation: 


H.SiF,+2NaCl= Na,SiF,+2HCL. 


This leaves a weak solution of hydrochloric acid 
which is of little value and cannot be utilized in the 
process. In locations where there is no large body of 
water it is necessary to make some arrangements for 
the disposal of this weak solution of hydrochloric acid 
which is produced in considerable quantity. This prob- 
lem becomes very difficult in some cases and practically 
prohibits the erection of a plant for the production of 
sodium silicofluoride where such plant would otherwise 
be most favorably situated. 

One of the objects of the present invention is to pro- 
vide an improved process for treating phosphate rock 
in which resulting products of value or ones which 
may be easily disposed of are produced. Another 
object is to provide an improved process for treating 
phosphate rock in which the product resulting from 
‘he conversion of hydrofluosilicic acid into sodium 

licofluoride may be utilized in the process of treating 
the rock. 

The phosphate rock, according to the improved 
process, is treated with sulphuric acid which renders 
‘ne phosphate soluble in water and produces hydrofluoric 
id. This acid combines with the silica, forming prin- 

pally silicon fluoride (SiF,), which afterward is de- 

mposed into silicic acid and hydrofluosilicic acid and 
‘his latter acid is then absorbed in water. Instead of 
‘reating this solution with sodium chloride, it is treated 
vith a solution of sodium sulphate which precipitates 


sodium silicofluoride according to the following equa- 
tion: 


H.SiF,+Na.SO,—Na,SiF,+H,SO, 
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The sodium silicofluoride is sparsely soluble in water 
or in dilute sulphuric acid, and consequently is thrown 
down as a fine powder or sludge, which is separated 
from the liquid by a suitable filtering device, such as 
a filter press or centrifugal machine. It is then washed 
free of acid, dried and ground, whereupon it is ready 
for shipment. 

The dilute sulphuric acid which is produced by this 
reaction may be utilized in the process of treating the 
phosphate rock so that no provision need be made for 
the disposition of large quantities of waste acid liquid. 
For the purpose of acidulating the phosphate rock in 
the initial reaction sulphuric acid of 50 deg. Baumé, 
is generally used. In the usual chamber process of 
making sulphuric acid the latter is usually produced 
stronger than 50 deg. Baumé and to use it for acidulat- 
ing phosphate rock it is diluted with water to reduce 
its strength. In the present process, instead of dilut- 
ing this acid with water, it is diluted with the sulphuric 
acid solution obtained in the final stage of the process. 
Such solution generally contains sulphuric acid in a 
dilute state of about 7 deg. Baumé. The acid solution 
resulting from the process is thus not only disposed of 
but it is utilized in the treatment of the phosphate rock. 
Sodium sulphate and acid sulphate may be obtained 
in the form of salt cake and nitre cake respectively, 
which are waste products from the manufacture of 
hydrochloric and nitric acid. They are relatively inex- 
pensive and often contain some free sulphuric acid. In 
such case more sulphuric acid or a stronger acid is ob- 
tained in the final stage of the process which may be 
used in treating the rock. The process thus enables 
the waste cake from the nitric or hydrochloric acid 
process to be used. In addition to disposing of the 
waste products from these acid processes, the use of 
such products in treating phosphate rock produces a 
resulting acid solution which may be again used in the 
initial step of treating the rock. The waste products 
of two processes are thus saved and the difficulty of 
disposing of them avoided. The sulphuric acid does not 
affect the apparatus for handling the precipitated sodium 
silicofluoride to as great an extent as the hydrochloric 
acid heretofore produced and therefore it is claimed 
renders the process more inexpensive by reason of the 
reduction in the replacements of apparatus. (1,247,- 
165, Nov. 20, 1917.) 


Acetaldehyde from Acetylene.—It is well known that 
acetylene may be caused to unite with the elements of 
water, yielding acetaldehyde, by bringing it into con- 
tact with a suitable compound of mercury in the pres- 
ence of sulphuric acid. HAROLD HIBBERT of Pittsburgh, 
Pa., patents an improvement on processes of this gen- 
eral character and assigns same to the Union Carbide 
Co., of New York City. 

According to the invention, acetylene is led into an 
acid bath of the general character above mentioned, in 
material excess of the amount which can be absorbed 
in the first reaction. The bath is preferably main- 
tained at a temperature of 70 deg.—80 deg. C., whereby 
the bulk of the acetaldehyde formed is continuously dis- 
tilled off, mixed with the excess of acetylene. These 
mixed gases are conveyed directly to a second acid bath, 
preferably having the same characteristics as the first, 
where a further reaction takes place. If desired, the 
commingled gases from this second bath, which by 
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reason of the further reaction will contain a proportion- 
ately smaller amount of acetylene, may be conveyed to 
a third bath, and so on to any desired number of series- 
connected baths. Ultimately a sufficiently complete ab- 
sorption of acetylene, for example an absorption in 
excess of 75 per cent of the original volume, is secured. 
The exit gases from the final bath, consisting predomi- 
nantly or substantially of acetaldehyde, are led to a 
condensing system, from which any residual acetylene 
may be returned to the first element of the absorption 
system, together with sufficient added acetylene to re- 
establish the desired excess. The rate of supply of 
acetylene to the system will depend upon several fac- 
tors, including the number of vessels in series, the 
volume of the acid baths, and their conversion efficiency. 
Usually it is preferred to supply acetylene at such rate 
that some 50 per cent, more or less, of the gas enter- 
ing the first absorption vessel will pass therefrom to 
the next in series. (1,247,270, Nov. 20, 1917.) 


Iron and Steel 


Sintering Ores.—A continuous sintering process for 
sintering fine ores, concentrates, etc., is patented by 
JAMES GAYLEY of New York City. The apparatus can 
be applied to lean magnetic ores containing from 30 to 
40 per cent of iron and which are too fine for direct use 
when concentrated. Large scale operations are neces- 
sary in order to be profitable. One of the features of 
the present process is the possibility of treating layers 
several feet thick, whereas formerly only about 7 in. 
thickness could be treated on a continuous machine. 
The sides of the cars may be of any height desired and 
the number of idle cars is greatly reduced. In general 
the process consists in the employment of two parallel 
tracks, in substantially the same horizontal plane, over 
which the cars are adapted to be moved uniformly and 
continuously in reverse directions. Having reached 
the discharge end of a track each car is emptied of its 
sintered contents, transferred in any suitable manner 
to the return track, refilled with ore or other material, 
which is then ignited and sintered during the passage 
of the car to its original starting point, where it is 
again dumped, refilled and caused to travel in the re- 
verse direction over the first track. Some of the ad- 
vantages of the process as given in the patent specifica- 
tion are as follows: 

“By far the largest proportion of materials which are 
sintered at the present time by the continuous process, 
rarely require for the best operative results a depth or 
layer in excess of 9 in., consequently, the sides of the cars 
or pallets are made low, and they have no upright ends at 
all. The cars are also carried on wheels that run on the 
tracks provided for that purpose, and at both ends they 
are so constructed or planed off that they will make tight 
joints when brought together in a train to prevent the 
leakage of air. It is further usual to provide on the sides 
of the cars wind seals, preferably composed of single bars 
free to move vertically in a slot in the car body and slide 
over the edges of the wind box. In the process of sintering 
herein described the cars are always held in an upright 
position, so that this or many other forms of wind seal may 
easily be applied and used. 

“The advantage of using cars without upright ends 
follows from the fact that this provides for the operation 
being carried on as a strictly continuous one. The several 
cars are dependent in the sense that their ends contact to 
make close air-tight joints throughout the sintering train. 
The layer of sintering material which such cars support is, 
moreover, continuous, or uninterrupted throughout the sin- 
tering period. From this it results that the ignition of the 
layer is more uniformly and effectively performed, and car- 


ried out while the cars are in motion. When independent 
cars with side and end walls are used the ignition of the 
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charge takes place under a hood, the cars having the side 
and end walls of equal height to prevent leakage of the 
ignition flame, and it is required that each car remain 
stationary while the ignition of its charge is taking place 

“These stoppages of each car, in turn, stop the whole 
train and thereby render the process an intermittent one, | 
curtailing the sintered output and imposing a variable loa: 
upon the suction fans through the variations in the percent 
age of the total sintering bed from time to time, thus pro 
ducing at different times a variable suction pressure 1) 
different parts of the same, but disconnected sintering bed. 

“The material which lies against the sides and ends 0: 
independent cars is, moreover, not so perfectly ignited, so 
that the elimination of ends reduces the area of imperfect 
ignition. Besides, the car with side and end walls makes 
the sintering layer disconnected, and it is not practicable 
to properly ignite a moving layer which may vary consider- 
ably in dep.a. For effective and economical ignition, the 
igniter must be close to the moving layer to produce the 
required heat concentration, but if for any reason a change 
occurs in the character of the material to be sintered, and 
a varying depth of the layer is required, it is not possible 
with independent cars to properly adjust the height of the 
igniter above the layer, as this is limited by the ends of the 
cars which must pass under the igniter, and in consequence | 
the ignition and sintering of the layer is imperfect. 

“In treating the same kind of material in a connected or 
continuous layer, the igniter can be placed in a fixed and 
proper position for that material and remain in such posi- 
tion, and this fact permits the use of a gas of low calorific 
power such as blast furnace gas, while intermittent ignition 
under a hood requires a high calorific and much more expen- 
sive gas. 

“In sintering operations where independent cars are used 
and the charges ignited under a hood, the charging of the 
cars and the ignition of the material become manual and 
intermittent operations, whereas in the method or process 
as herein described, the only manual operations involved 
are the dumping and the transferring of the cars.” (1,247,- 
661 Nov. 27, 1917.) 

Dolomite Refractory Brick.—JAMEs O. HANDY and 
ROBERT M. ISHAM of Pittsburgh, Pa., patented a dolo- 
mite refractory brick and process of making same. 
The patent is assigned to the Allen S. Davison Company 
of Pittsburgh, Pa. In granulating calcined dolomite 
for making refractories for basic open hearth furnaces, 
considerable dust and fine material are produced. In 
the present patent it is proposed to use this dust for 
producing refractories, either alone or in mixture with 
other material. This waste dolomite is dead burned 
as it comes, and is afterward submitted to a brick- 
making treatment and another dead burning, produc 
ing strong, dense and refractory bricks. It is stated 
that they show no tendency to slack when placed in 
boiling water. For burning it is a matter of con- 
venience to add more or less water to the dust to ball 
it up and form aggregates which can be handled in a 
rotary kiln; a rotary kiln being well adapted for this 
first burning. No other treatment is necessary. 
(1,248,486, Dec. 4, 1917.) 

Rust-Proofing Iron and Steel.—A process of rust- 
proofing using vapors containing phosphorus com- 
pounds is patented by WILLIAM H. ALLEN of Detroit, 
Mich. The process consists in subjecting articles of 
iron and steel, properly cleaned by pickling or sand 
blast, to the fumes or vapors of phosphorus pentoxi:(e 
or anhydride together with some aqueous vapor until 
surfaces of basic phosphates of iron are produced. 
These vapors may be produced in any desired manner, 
the preferred process consisting in subjecting a mix- 
ture of ground phosphate rock, coke and sand to a 
strong current in an electric furnace. The liberatod 
phosphorus immediately changes to P.O, and these 
fumes are drawn into the processing chamber by means 
of a suction fan. The fumes may be first passed 
through a dust chamber. (1,248,053, Nov. 27, 1917.) 
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Temperature Regulator.—Porter H. Brace of 
Pittsburgh, Pa., patents a regulating device which is 
particularly applicable to the regulation of heat treat- 
ing, motor speeds, pressure in tanks, etc. The patent 
is assigned to the Westinghouse Electric & Manufac- 
turing Company. The apparatus includes a potenti- 
ometer conductor, a thermo-couple or generator that is 
subjected to the temperature of the device, the tempera- 
ture of which is to be regulated or that is actuated in 
accordance with other varying conditions, such as speed, 
pressure or energy, and a galvanometer for controlling 
the operation of a potential regulator or other regu- 
lating device. The galvanometer is connected in series 
with the thermo-couple or generator, and the circuit, 
thus constituted, is connected to the potentiometer con- 
ductor. A periodically actuated cam device having a 
contour corresponding to the desired time-temperature 
or other predetermined curve is adapted to so change 
the connections of the series-connected circuit, with re- 
spect to the potentiometer conductor, that the galvan- 
ometer is adapted to control the potential regulator or 
other regulating device to cause the temperature, pres- 
sure, speed or energy to vary in accordance with the 
predetermined desired characteristics. (1,248,444, Dec. 
4, 1917.) 





New Holder for Drawings and Blue Prints 


The accompanying photographs show a new holder 
for drawings, blue prints, specifications, etc., made 
by the National Company, 273 Congress Street, Bos- 
ton, Mass. Fig. 1 shows the lock which is used for 


FIG. 1 


holding the sheets and Fig. 2 shows the top string of 
the binder removed and print being taken from or 
added to file as desired. Referring to Fig. 1, the 
binder is locked by pressing on A. To release the 








FIG. 2 


der the tongue B is pressed. This locks or releases 

n hardened stud C, which is fastened into lower 
‘trip of oak-wood binder E. 

The holder has a removable index card and will 
hold from one to sixty prints, without tearing or soil- 
ing. 
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Improved Quartz Mercury-Vapor Lamp for 
Ultra-Violet Light 

HE photochemical activity of invisible light waves 

existing beyond the visible violet of the spectrum 
has long been a recognized fact, and considerable re- 
search has been done to determine the nature and ex- 
tent of the reactions produced. The shortest wave 
length of light perceptible to the eye is about .3969u, 
in the violet end of the spectrum. Rays of shorter 
wave-length vary in their activity and effect. Berthe- 
lot divided them into four groups: 1. Wave lengths 
0.4 to 0.3u, comprising the ultra-violet rays that reach 
the earth’s surface in sunlight. These rays are simi- 
lar to the violet rays of the visible spectrum. 2. Wave 
lengths 0.3 to 0.24, medium rays of strong photochemi- 
cal effect, producing marked chemical and physical 
changes. 3. Wave lengths 0.2 to 0.15u, useful in syn- 
thetic processes. 4. Wave lengths 0.15 to 0.lu, com- 
prising an ultra-violet region about which little is 
known. 

Among the physical and chemical effects produced 
by ultra-violet light are many of practical value, af- 
fording quick tests for certain properties, and acceler- 
ation of certain chemical reactions. The sterilization 
of liquids such as water and milk, and of semi-solids 
like edible fats, is readily accomplished by ultra- 
Exposure of only a fraction of a second 
under proper conditions is required for complete 
sterilization. Most dyes fade rapidly under treatment 
with ultra-violet light, and some remain fast. Fab- 
rics like cotton, rubber, oil-cloth, etc., reveal in a 
comparatively few minutes the deterioration that 
otherwise would not become apparent for days in 
ordinary light. Numerous organic substances are 
bleached by its action. 

Chemical reactions produced by ultra-violet light 
are many and varied. Chlorine derivatives of toluol 
are produced in greatly increased yields and without 
undesirable by-products if the reaction proceeds in 
the presence of ultra-violet rays. Other chlor-substi- 
tution organic products are formed with greater.facil- 
ity, in greater quantity and of higher degree of purity 
if ultra-violet light enters into the reaction. The 
halogen elements generally seem sensitive to this 
force and enter into synthetic reactions rapidly under 
its influence. Cyanogen is converted into para-cyano- 
gen, sulphur and phosphorus show allotropism, or- 
ganic compounds undergo isomeric changes, hydro- 
lytic reactions are accelerated, and numerous other 
changes occur under influence of ultra-violet rays. 

The production of these rays in a manner suitable 
for application in the arts has been the subject of con- 
siderable invention. They are given off in concen- 
trated form from a mercury-vapor lamp, but since 
glass is impervious to them it is necessary to con- 
struct the lamp of quartz if the rays are to be used. 

An improved form of quartz mercury-vapor lamp 
which embodies new features in construction and ap- 
plication is manufactured by the R. U. V. Company, 
New York City. This lamp produces an ultra-vioiet 
component several times stronger than that yielded by 
other forms of quartz mercury-vapor lamps. The wave 
lengths of its light have been measured as low as 
0.18u, indicating a high degree of activity according 
to Berthelot’s classification given above. 


violet rays. 
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POSITION OF METALLIC MERCURY (LAMP IN NORMAL OPERATION) 
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IMPROVED LAMP FOR ULTRA-VIOLET RAYS 


he shape of the lamp is shown in the accompany- 
ing drawing. It consists principally of an exception- 
ally clear crystal-quartz frame containing mercury, 
fitted at each end with terminals and provided with 
an unusually high vacuum. The cathode terminal of 
the lamp under running conditions contains practi- 
cally all of the mercury, as the pressure built up in 
the luminous tube forces the mercury back into the 
cathode end. The anode end is fitted with a tungsten 
terminal that is refined to a point approaching 100 
per cent purity in order to prevent discoloration of the 
luminous tube. 

The tungsten wire sealed to the 
tube by means of a graduated mixture of glass and 
quartz, so distributed as to present approximately 100 
per cent quartz nearest to the luminous tube and 100 
per cent glass at the outside end of the seal. This 
combination of glass and quartz provides proper co- 
efficient of expansion to prevent loss of vacuum. 

The luminous tube or that part of the lamp in which 
ultra-violet rays are radiated, extends from the rein- 
forcement bend near the cathode end to the tungsten 
coil forming the anode terminal, and therefore pre- 
sents a radiating distance approximately 6 in. long. 

This type of lamp is known as the “hot anode” type 
and differs from all other designs in that no mercury 
chamber is used at the anode end. This feature per- 
mits of operation of the lamp in any plane from ver- 
tical to horizontal, and therefore permits of applica- 
tion to practically any form of equipment used by the 
chemical manufacturer. 

The meta! cap fastened to the anode end, and at- 
tached directiy to a collar at the end of the luminous 
tube, prevents the anode seal from mechanical injury 
and provides as well a means for attaching the posi- 
tive lead wire in such a way as to remove strain from 
the anode seal. The negative seal is protected from 
strain by soldering it with silver to a strap which 
passes over the top of the cathode end. It is held 
rigidly in place by a circular band fastened around 
the vertical bulb of the cathode end. 

The cathode end of the luminous tube is reinforced 
with thick quartz to absorb the shock of the mercury- 
vapor arc which strikes against it, while the other 
end of the mercury-vapor are terminates against the 
target formed by the coil of tungsten wire which is 
the anode terminal. It is considered that the angle 
presented by the reinforcement of the luminous tube 
to the mercury-vapor arc, is such as to reflect back 
into the luminous tube some ultra-violet light that 
otherwise would escape. 

To start the lamp the luminous tube is placed in a 
horizontal plane which permits the flow of mercury 
across it, so connecting the anode and cathode ter- 
minals, and immediately after the current is supplied 


seals consist of 


to the lamp the anode terminal is tilted upward to 
strike or draw an are. In a short time thereafter suffi- 
cient temperature and pressure is built up ins.de the 
luminous tube to produce the maximum amount of 
ultra-violet of which the lamp is capable. 

To support this mercury-vapor arc, as in the case 
of all mercury-vapor arcs, ballast resistance is re- 
quired, and such resistance is placed in series. When 
the lamp is started cold, about 20 ohms resistance is 
placed in series, but when the lamp is normally operat- 
ing, one-half of this resistance is cut out so that nor- 
mally 10 ohms is constantly in series with the lamp 
terminals. This cutting out of resistance is accom- 
plished automatically on a small switchboard that is 
provided as an accessory to the lamp. 

The starting characteristics of the lamp are there 
fore 8.5 amp. at 220 volts D.C., which is required nor 
mally for 10 to 15 min. As soon as the starting resist- 
ance of 10 ohms is cut out, the lamp, then being in 
normal running condition, consumes 3.5 amp. at 220 
volts D.C. 





Insulation Test on Steam Drums 


An interesting test for determining loss of heat 
by radiation from boiler settings and steam drums 
was recently made by Mr. C. A. Eastwood, Superin- 
tendent of Station A, Pacific Gas and Electric Com- 
pany, San Francisco, Cal. For his experiment Mr. 
Eastwood selected a 560-h.p. B. & W. boiler, the steam 
drums of which were covered with one course of com 
mon brick. A rectangular can containing a measured 
quantity of water was placed on top of one drum and 
the boiler was run at its rated capacity for a period of 
three days. During this time the rise in temperature 
of the water was carefully noted, and with these data 
it was a comparatively simple matter to determine: 
(a) the amount of heat radiated per square foot ot 
surface per hour; (b) the amount of heat radiated 
from the total exposed area of the drums, and (c) the 
quantity of fuel which was being burned to make uy 
for this loss. Mr. Eastwood’s figures showed that the 
loss totaled 390 barrels of oil per year. 

To determine how much of this fuel-loss could be 
saved by the use of an effective heat insulating ma 
terial, one 2'4-in. course of nonpareil insulating brick 
(Armstrong Cork & Insulation Company, Pittsburgh 
Pa.) was then placed on top of the common brick cov 
ering, and readings were taken as in preceding tests 
The result showed that with the nonpareil brick in 
place the loss of heat amounted to only 144 barrels o 
oil per year. With oil costing 70 cents per barrel, the 
saving amounted to more than enough to pay for the 
cost of the insulating brick and the labor required for 
installing them. 
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The total amount of heat lost represents that radi- 
ated from the steam drums alone. Had the radiation 
from the exposed boiler walls been included as well, the 
total heat-loss would have been greatly increased. 
Furthermore, if the common brick had been removed 
entirely and replaced with a coarse nonpareil brick set 
on edge, giving 442 in. of insulation instead of 24 in., 
a still greater saving would have been effected, since, 
according to the manufacturers, nonpareil brick are 
ten times better heat insulators than either common 
brick or fire brick. 





Personal 








Mr. L. DouGLAS ANDERSON, superintendent of the Midvale, 
Utah, smeltery of the United States Smelting Co., has been 
appointed manager of smelteries for the company at Salt 
Lake City, Utah. The company is a subsidiary of the 
United States Smelting, Refining and Mining Company. 

Mr. H. A. BAKER, chief chemist of the American Can Co., 
has gone to Washington to act on the committee on con- 
servation of tin plate. 

Professor CHARLES BASKERVILLE, Professor of Chemistry 
and Director of Laboratories of the College of the City of 
New York, delivered a lecture at the Royal Canadian In- 
stitute, Toronto, Canada, December 8th, the subject being, 
The Hydrogenation of Vegetable Oils. 

Mr. WARREN F. BLEECKER, of Boulder, Colo., spent a few 
days in New York during Christmas week. 

Mr. C. L. BRICKMAN was recently appointed chief chemist 
by the Rex-Hide Rubber Manufacturing Company, East 
Brady, Pennsylvania. Mr. Brickman comes from the Re- 
search and Development Laboratories of the U. S. Rubber 
Company. 

Mr. E. J. CARLYLE and Mr. M. R. HULL have recently re- 
turned from Russia. Mr. Carlyle is manager and Mr. Hull, 
engineer, of the Sissert Mining Company, which operates a 
large concession in the Ural Mountains, near Ekaterinberg, 
mining and smelting copper ores. While the property was 
still operating at the time of their departure, the manage- 
ment had been assumed by committees of workmen, in ac- 
cordance with their ideas of freedom. Messrs. Carlyle and 
Hull expect to make Salt Lake City their headquarters for 
some time. 

Mr. A. E. DrucKER is in Baltimore supervising the con- 
struction and starting of a concentrator mill. 

Mr. ALFRED D. FLINN, deputy engineer of the Board of 
Water Supply, New York City, has been elected secretary 
of the Engineering Council, secretary of the Engineering 
foundation, and secretary of the United Engineering So- 

ety. The Engineering Counci! was formed early in the 
fall of 1917, and its organization was described in our issue 
f Sept. 15, 1917. The United Engineering Society is the 
governing board of the Engineering Societies Building into 
which the Civil Engineers recently moved, and the Engineer- 
ng Foundation is the founder organization of the societies 
vhich originally combined into the one organization. Thus 
ill these activities will center in one man. 

Mr. L. F. S. HoLuanp, lately field engineer for the Con- 

lidated Arizona Smelting Co., Humboldt, has been ap- 

inted consulting engineer to the Arizona Mines & Re- 
iction Co., Wickenburg, Arizona. 

Mr. D. C. JaACKLING, of San Francisco, has been placed 

charge of building the Government’s explosive plants. He 

ill act under authority of the Secretary of War, by whom 

was appointed. There is contemplated the expenditure 

‘more than $90,000,000 in the erection of explosive plants 
‘or the Government, in order to supplement the present 

itput of private manufacturers which it is calculated will 

't be sufficient to meet the Government’s future needs. 

Mr. E. F. Lake, metallurgical engineer, formerly located 

1 Detroit, Mich., has taken the position of assistant super- 
‘ntendent of the Rich Tool Co. The company is manufac- 
‘uring one-piece valves from high-speed steel for airplane 
and automobile engines. It is also making valves from a 
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high chromium steel similar to the stainless steel recently 
placed on the market. 

Mr. R. A. LeanHy, formerly on the research staff of the 
Anaconda Copper Mining Co., has joined the Royal Flying 
Corps, and is now at Toronto, Ontario, Canada. 

Dr. GiLBerT N. Lewis, of the University of California, 
has recently received a commission as major in the gas 
service. He will go abroad. 

The Hon. SiR CHARLES PARSONS, member of the Council 
of the Institute of Metals (London), is to give the eighth 
annual May lecture before the Institute of Metals next 
spring. The lecturer will deal with the subject of the for- 
mation of artificial diamonds, which he has been experi- 
menting upon for over thirty years. 

Mr. Rogert K. ToMLIN, JR., managing editor of Engineer- 
ing News-Record, sailed recently for France to serve 
Engineering News-Record and the other McGraw-Hill 
engineering publications as special correspondent at the 
front. 

Prof. Wm. H. WALKER, head of the chemical engineering 
department of Massachusetts Institute of Technology has 
been commissioned lieutenant-colonel in the Chemical Corps, 
U. S. A., a newly created branch of the war department. 
He will have charge of co-ordinating the chemical activity 
in this country while Dr. Raymond F. Bacon, of Mellon 
Institute, Pittsburgh, will be engaged in the same capacity 
in France. 








Obituary 





Dr. HuGo SCHWEITZER, the well known chemist and dye 
expert, passed away Dec. 23, at his home 410 Riverside 
Drive, New York City. He was head of the Synthetic Patents 
Co., 117 Hudson Street, New York City, and had a long 
experience in dyestuffs and organic chemistry. He was 
born in Germany in 1861 and received his degree at the 
University of Freiburg. He was successively chemist for 
the Badische Anilin and Soda Fabrik, Ludwigshafen, and 
the Farbenfabriken, formerly Fr. Bayer Co., Elberfeld. 
After he came to this country he became an American citizen 
and was past secretary of the New York Section of the 
Society of Chemical Industry and ex-president of the 
Chemists’ Club. 








Book Reviews 





PRACTICAL PYROMETRY. By E.S. Ferry, G. A. Shook 
and J. R. Collins. Duodecima (14 x 20 cm.), 147 pages, 
73 illustrations. Price, $1.50. New York: John Wiley 
& Sons, Inc. London: Chapman & Hall, Ltd. 

An elaboration of notes compiled for a student laboratory 
course in Purdue University. After a short introductory 
chapter on temperature scales, the other four chapters deal 
with resistance, thermoelectric, radiation and optical pyrom- 
etry respectively. These are well presented, with many 
good experiments to teach the basic principles on which 
they act. Other forms of pyrometry than these four are 
practical, however, and are not considered. The book is to 
this extent defective. The English is poor at places, and 
scientific terms carelessly or inaccurately used at times. 
We cannot agree with the statement that iron, steel and 
nickel become brittle at about 700 deg. C. (p. 27). The 
book is pretty good, with some weak features, like those 
noted. 

“e co * 

METALLURGICAL CALCULATIONS. Part I: Chem- 
ical and Thermal Principles. By J. W. Richards. 
Fourth Edition, revised and enlarged. Octavo, 238 
pages. Price, $2.00. New York: McGraw-Hill Book 
Company. London: Hill Publishing Co., Ltd. 

Since the first edition of this work was published, in 1906, 
it has become so widely used and known that further cata- 
loging of its contents is unnecessary excepting a notation of 
the improvements in this last edition. The valuable thermo- 
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chemical tables have been brought up to date, and arranged 
in a better form; the tables of thermophysics of the ele- 
ments have been greatly extended, to include heats of fusion 
and vaporization and vapor tensions of the elements; the 
thermophysics of chemical compounds have been amplified; 
the table of thermal emissivity has been lengthened by re- 
cently determined data. This fourth edition should there- 
fore be much more valuable to the metallurgist and engi- 
neer than the preceding editions. By an unfortunate error 
(page 100), the total heat in mercury at its boiling point 
is given as 117 instead of 11.7, which changes the heat in 
the vapor at the boiling point to 79.5 and at the critical 
point to 100, 

The publishers inform us that they contemplate issuing 
a one-volume edition of all three parts of Dr. Richards’ 
work. It may not be generally known that these calcula- 
tions have been translated into Russian, Italian and German, 
and that translations into French and Spanish were begun, 
but have been interrupted by the war. This is an enviable 
record of the general appreciation of these books by tech- 
nologists in all parts of the world. 


* * * 


EVERYMAN’S CHEMISTRY. By 
Octavo, 374 pages. 
and Brothers. 

This is a book in which the author sits down with you 

and converses delightfully on the “ways of stuff,” in an 
effort to convey to the average man a sense of the impor- 
tance of chemistry in modern life. If he catches your in- 
terest lagging or your eye wandering, he promptly re- 
covers your attention by opening a new view of the sub- 
ject. Those who have thought of chemistry as though it 
were spelled “chemystery” will find here an easy compre- 
hension of the elements of the subject that will lead them 
on to deeper study. Being a man of imagination, the author 
resorts to many forms of imagery in order to convey his 
subject clearly and interestingly to the reader. He fre- 
quently resorts to analogy between the “ways of stuff” and 
the characteristics of people to show why materials act 
as they do. Thus, among the “red-headed halogens” we 
find fluorine to be a “young devil” and iodine an “old man 
with a past.” Allotropy is explained as a sort of “Dr. 
Jekyll and Mr. Hyde” state of matter. The stories of the 
elements and their compounds are enlivened by up-to-date 
examples of chemical application in the arts. In this way 
the author brings in the Cottrell process, permutit, fixation 
of nitrogen, and the simple metallurgy and uses’ of the 
metals. War time is reflected in the mention of war uses 
for chemicals, notably explosives. All the romantic interest 
attaching to the chemistry of carbon compounds is brought 
before the reader in as much detail as the scope of the book 
will permit. The wide distribution of the book will make 
for an enlightened public intelligence on the great chemical 
industry which is bound to grow in importance in this 
country. 


Ellwood Hendrick. 
Price, $2 net. New York: Harper 


* * * 


LABORATORY GUIDE OF INDUSTRIAL CHEMISTRY. 
By Allen Rogers. 212 pages, illustrated. Price, $2.00 
New York: D. Van Nostrand Co. 

A laboratory manual of Industrial Chemistry prefaced by 
a brief description of the more common forms of industrial 
chemical apparatus. Then follows a series of experiments 
in inorganic preparations, the raw materials being used in 
about one kilo lots. Typical preparations described are mag- 
nesium sulphate, potassium permanganate, sodium thiosul- 
phate, sulphur monochloride, ete. A chapter is devoted to 
organic preparations corresponding to those usually given in 
a beginning university course in this subject. 

The main part of the manual is devoted to well-chosen ex- 
periments in the dyeing of textile fibers, pigments and lakes, 
driers, varnishes, paints and stains, soaps and allied prod 
ucts, leather manufacture and wood fiber and paper. In 
each case the detailed experiments are preceded by a concise 
statement of the main principles involved. The experiments 
aer representative and reflect factory operations, and should 
be of great value to the student, e>pecially when they are 
carried out under the foremanship system as at Pratt Insti- 
tute, where “groups of students are assigned to work in 
model plants, one member of each group acting as foreman. 
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The foreman is held responsible for the quality as well as 
the quantity of the output of his plant, must see that the 
machinery is left in perfect condition, and that the factory 
is kept clean.” Few schools could carry this method out, 
which ought to give good results, but the text should be a 
workable one, even with less equipment than the foreman 
method involves. 
* *% * 
A PRACTICE BOOK IN ELEMENTARY METAL- 
LURGY. By E. E. Thum, E. M. Octavo (15 x 23 em.), 
321 pages, 57 illustrations. Price, $2.75. New York: 
John Wiley & Sons, Inc. London: Chapman & Hall, 
Ltd. 

The author was assistant professor of metallurgy at the 
University of Cincinnati, and prepared this book for the 
use of his students, who, according to the system there in 
vogue, come to the university in alternate two-week periods, 
spending the other periods in shops or works. The limited 
time allowed for lectures gave little opportunity for dis- 
cussing with the students the principles underlying the ex- 
periments, so it was decided to write a laboratory manual 
for them and print the explanations therein. The subjects 
covered by the experiments are well chosen, and students 
carrying them through and studying the text cannot fail to 
learn some good metallurgy. On the other hand, the details 
are so closely connected with the local conditions and limi- 
tations under which the author labored that the genera! 
usefulness of the book is greatly impaired thereby. It may 
be a very useful handbook at the University of Cincinnati, 
and it might be of very little use in some other institutions 
differently situated, with different equipment, and with 
students working on a different plan of instruction. It is, 
however, full of good suggestions for anyone planning 
metallurgical laboratory work. 


The Chemical Market in the 
United States in 1917 
Coal Tar Products 


During the past year additional strides were made in the 
production of coal tars and intermediates; in fact, this 
branch of the chemical industry continued to hold out the 
most glowing prospects in the way of a quick return on 
the money invested, which, of course, is always the primary 
consideration in the establishment of a new industry, inas- 
much as it is then possible to secure sufficient financia! 
backing to carry forward the perfection and completion of 
experiments with the proper degree of assurance. While 
the years 1915 and 1916 saw considerable in the way of 
improvements, not only in production, but also in the quality 
of the products, the year just passed has eclipsed the records 
of these years to such an extent that they seem to be mere 
memories, as we review the happenings’ in 1917. At the 
close of 1916 practically all the intermediates were being 
produced, with the exception of a few, which were more 
difficult to produce and bring to a state of perfection. But 
during 1917 ideas were developed in a slow, painstaking 
manner and concentration was more generally adhered to in 
an endeavor to overcome the temerity of consumers of Amer 
ican products, who had been disappointed when they found 
that these products could not be used to the same advantage 
as the foreign products to which they had been accustomed 
With renewed application some of the larger producers suc- 
ceeded in overcoming the prejudice thus engendered by the 
production and perfection of high-grade products, with th: 
result that as the year ends there is practically nothing tha 
Germany produced that we have not been able to master. 

For a time the pioneers in the field of production in spe- 
cialties waxed fat on the new industry. But the way of th 
world was not different in this case than others, and as soon 
as it became apparent that this new field offered such won- 
derful opportunities, many new companies entered into the 
line, with the result that at the end of the year only a few 
of these concerns were able to weather the sea of competi- 
tion, with its slashes in prices and general undermining of 
the industry, and the year ends with only the stronger fac- 





tors surviving and prices on a lower parity. The tendency 


in general is rather to build up a regular trade by the prv- 
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duction of a standard product at a good though not un- 
reasonably large profit. With this object in view, many 
firms have established for themselves a name that is 
——. with quality and their success is encouraging. 

As the year draws to a close several producers of the 
intermediates have curtailed and some have closed down 
owing to governmental seizure of toluol and phenol, except 
when used in the fulfillment of requirements for the govern- 
ment. But it is the general impression that the authorities 
at Washington will shortly arrange matters so that the in- 
dustry will not be destroyed. Release of material to con- 
sumers is expected shortly, through the medium of com- 
mittees. 

The industry on the whole has not been affected by the 
entry of this country into the war. 


CoaL TAR CRUDES 


Production figures of benzo! are not available, but greater 
quantities were produced this year than last year, and 
authorities believe that the total will be several million 
gallons over last year’s estimated total of 30,000,000 gal. 
There were 70 concerns with benzol recovery apparatus as 
against 61 in 1916. While the output in 1916 was fairly 
well absorbed, the quantities produced in 1917 were greatly 
in excess of the demand, as there was considerable falling 
off in export requirements, with the result that prices have 
been tumbling for the past few months and apparently have 
not yet reached the bottom. Benzol on spot can be done 
now at 36c. to 40c., according to quantity and buyer and 
seller, as against 75c. to 60c. in 1916, and 77c. to 80c. in 
1915. Contract business over 1918 is being done at 36c. 
to 42c. for the pure material. The 90 per cent grade is 
not produced in such great quantities and a higher price 
obtains for this material than for the pure, but some rubber 
manufacturers apparently prefer this grade. 

Toluol.—During the year prices did not vary greatly 
from those prevailing at the close of 1916. For the most 
part $1.50 to $2.00 covered the range. However, in Novem- 
ber the government requisitioned the entire production for 
use in the manufacturing of explosives, and such quan- 
tities as were in dealers’ hands have since sold at fancy 
figures. As high as $3.50 a gallon has been paid for small 
quantities. Producers of intermediates to be used as dye 
bases, or in other necessities, have been favored with re- 
leases of moderate amounts, but they are for the most part 
operating on a hand-to-mouth basis. It is probable, how- 
ever, that a committee will be appointed to handle in a 
business-like way the matter of releases. The 1917 produc- 
tion was much greater than the 8,000,000 gal. produced in 
1916, but accurate production figures are not available. 

Xylol._—The production was greater during the past year, 
with large surplus quantities backing up on the market, the 
price for the different grades ranging from 30c. to 50c., ae- 
cording to quality and quantity, as against 50c. to $1.20 last 
year, 

Naphthalene.—The production has been materially aug- 
mented but with only comparatively small quantities being 
imported from England because of heavy duties, domestic 
manufacturers had a better opportunity to dictate prices, 
but the variation in price during the whole year was not 

eat. From 8c. to 9%c. covers the range, and at the close 

the year sales were consummated as high as 9%c. for 
prime white flakes. Off color material sold at slightly less. 

e ball material was selling at 10c. to llc. The total 

duction in the United States was estimated at approxi- 

tely 25,000 tons, as against 12,500 tons in 1916. 

Phenol.—Phenol has probably been the feature of the list 

th prices fluctuating from day to day, and at times from 

ir to hour. There has been a steady demand, both for 
port and domestic consumption, in the making of inter- 
ediates for dyes and explosives. The production has ma- 
ially increased and at times this has had more or less 

‘ring upon prices. At the beginning of the year prices 

| at 53e. to 55c. and from time to time prices varied over 
\ wide range, until the low level of 40c. was reached. 

ventually, howeyer, as surplus quantities were absorbed, 
firmer undertone prevailed, until at the end of the year 
rices had gradually climbed back to their former position 
and 50c, to 58c. was the prevailing figure. About Dec. 15, 
‘1owever, the government began commandeering this product 
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for use in the manufacture of explosives, and it was under- 
stood that producers were to receive 38c. a pound. In 
general offerings to the regular trade were restricted until 
such time as governmental requirements were filled. The 
production during 1917 was estimated at 25,000 tons as 
against 12,500 tons in 1916. 


INTERMEDIATES 


Great strides were made in the production of the inter- 
mediates and some of the problems that had not been solved 
in 1916 were brought to a successful conclusion in 1917, and 
practically every item of importance on the list was being 
produced. Aniline oil, following in sympathy with benzol, 
was produced on a lavish scale, and for a time the large 
quantities were being offered at a premium, but the pro- 
ducers finally got matters in hand to a certain extent, and 
from 25%c. to 26c. was the prevailing price, figur- 
ing in transactions of moment. Producers, while 
making large contracts over next year at these figures, 
were endeavoring to secure 28c., with a limited degree of 
success. The quality of the oil produced continued high 
and met with favor in the trade. While production was 
considerably greater than in 1916 authorities were unable 
to give exact figures. 

Aniline Salts.—While the production followed closely that 
of aniline oil, the salts were more readily absorbed and 
prices did not reach as low levels as the former. Several 
producers dropped out, the field therefore being easier to 
check up. At the close of the year second hands were 
offering at 28c. and 29c., with producers asking 32c. to 34c. 

Nitro Benzol.—The production was heavy for a time, and 
the market was flooded with supplies, but several producers 
discontinued this line, and the position was slightly im- 
proved, although there is still a plenitude of supplies. At 
present the market is quiet, with 17c. to 19c. quoted, and 
contracts involving large quantities have been made as low 
as l6c. 

Toluidine.—This item was being produced by about a half 
dozen concerns during a part of the year; at the close there 
were but two factors in the field who were producing both, 
the ortho and para. The toluol situation has not yet affected 
same, and the para grade was bringing $2.00 to $2.25, with 
the ortho at 85c. to 90c. 

Picric Acid.—The production narrowed down to a very 
few producers, who, for the most part, were catering almost 
exclusively to the Government, and but very little was pro- 
curable in the open market. 

Tri Nitro Toluol——Governmental needs have resulted in 
the elimination from the open market of this product. 

Para Nitro Toluol.—This product was rather extensively 
produced, being in goodly demand with dye producers. How- 
ever, the quality was not always up to specifications, with 
the result that those who had not been able to produce a 
quality product rapidly dropped out, until at present there 
are only two factors in the field, with $1.50 to $1.60 as the 
prevailing price. 

Ortho Nitro Toluol.—The conditions were much the same 
as in para nitro toluol, with only a few factors holding sway, 
with 75c. quoted as the inside figure. 

Metanitroparatoluidine.—This material was in goodly de- 
mand, with production restricted to a few quarters and 
material scarce, with $5.50 quoted. 

Paranitraniline.—While during the early part of the year 
many producers were behind in the fulfillment of contracts, 
the increased demand from dye producers, however, was 
instrumental in increasing the production, and for the past 
few months it has been freely offered at $1.10 to $1.15 as 
against $1.60 to $1.70 last year. 

Alpha Naphthylamine.—This product is closely identified 
with dye production, and has been produced in large quan- 
tities. Prices have declined as a result, and it was possible 
to do 58c. to 65c. as against $1.25 a year ago. 

Dimethyl Aniline.—Of considerable importance in the pro- 
duction of some dyes, large quantities were manufactured 
and prices were not subject to much change; from 55c. to 
60c. prevailed. 

Diphenyl Amine.—Has been in fair demand with the pro- 
ducer of dyes, but of late munitions requirements have been 
heavy and there is but little procurable in the open market. 
It sold at times from 85c. to $1.00. 








Para Phenylene Diamine.—The production for the most 
part was confined to one quarter, with a good demand. 
Prices have been well maintained at $3.50 to $4.00. 

Metaphenylene Diamine.—Only two or three producers are 
in this field, and there is a goodly demand, with a scarcity 
at present, and $1.75 to $2.00 is quoted. 

Para Nitro Phenol.—This material is used extensively in 
developing by photographers. Goodly quantities were pro- 
duced, with the demand fair and prices at $1.50 for the 
powdered crude material and $2.00 for the needle crystals. 

Ortho Nitro Phenol.—Was produced in goodly quantities 
by several concerns for a time, but most of these dropped 
out. The demand from fur dyers is heavy, with supplies 
light and prices at $1.40 to $1.50. 

Beta Naphthol.—An abundance of this material has been 
produced; so great were the quantities on the market that 
prices were forced down from $2.00 to 65c. for the technical 
grade and from $2.75 to 85c. for the sublimed material. 

Para Amido Phenol.—The production has been heavy dur- 
ing the past few months, and competition is keen, but the 
cost of raw materials tends to keep prices at a fairly high 
level and from $4 to $5.50 is quoted for both the hydro- 
chloride and base. Ordinarily there is a difference in price 
between the two. One producer has recently placed upon 
the market a needle crystal which is expected to attract some 
attention. ‘ 

H Acid.—During the year there were as many as 8 to 10 
engaged in the production of this acid with a total output 
estimated at from 125 to 150 tons monthly, but as the de- 
mand eased off, several dropped out and at present there 
are about six who are producing quantities of moment. 
Prices vary with $2.15 as the inside figure for the paste, 
from $3.00 to $3.50 for the 100 per cent and $2.50 for 97 
per cent. 

Gamma Acid was produced in a limited way by one or two 
concerns, but inquiries in the market for large quantities 
of spot material failed to locate same, and orders for fairly 
large quantities were unfilled. 

Neville & Winthers Acid is being produced in goodly quan- 
tities, but the demand of late has fallen off somewhat, and 
$2.00 is quoted for 100 per cent material in ton lots. 

Benzoate of Soda.—This item has had a very interesting 
career since the commencement of the war in 1914. At that 
time we were almost wholly dependent upon Eurove for our 
supplies. In August, 1914, it was selling at 23%c. a pound. 
Prices increased by leaps and bounds until in December, 
1916, the soda sold for $8.50 a pound, and the acid at 
$10.00 to $12.00 a pound. A number of large producers 
entered the field, a price-cutting campaign was launched, 
and the weaker factions were eliminated. During the past 
few months inability to secure toluol has curtailed produc- 
tion and prices are once more in the ascendant with $3.00 
to $3.50 as the prevailing prices respectively for the soda 
and the acid. 

Salicylates were produced on rather a heavy scale, but 
prices are somewhat higher than they were a year ago, 
although the demand at present is not pressing for the 
sodium which is selling at $1.30 to $1.35. Salicylic acid, 
however, has met with a goodly demand, and there are large 
quantities being produced, which are selling at $1.10 to $1.30 
for spot or prompt material and 85c. to $1.00 on contract 
for the U. S. P. grade. The technical grade is not in great 
demand, with price quotations at 75c. to $1.00 for spot 
material. 


Aniline Dyes 


Great progress was made in finished dye production in 
1917, and the relations between producer and consumer are 
very satisfactory. The improvement in quality and variety 
has been very pronounced. In 1915 the total domestic pro- 
duction of aniline colors amounted to $2,470,096. The ex- 
ports for the fiscal year ending June 30, 1917, were valued 
at $11,710,887 as against $5,102,002 for the same period in 
1916. These figures include both aniline and natural dyes, 
however. Anilines are more than 50 per cent of the totals. 

During July, August and September British India pur- 
chased dyes from us to the value of $84,967, Canada $161,- 
581, Spain bought $105,505 worth of dyestuffs during this 
time and France bought to the extent of $86,379, Japan 
$80,073, Mexico purchased to the value of $75,353 and Italy 
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$67,484. At the present time American color producers 
are well armed to compete with German dyestuff manufac- 
turers in regard to most colors. Of late the markets on 
benzol, phenol and toluol have been tight, affecting domestic 
color producers. A number of small firms formerly making 
malachite green crystals have gone out of business for the 
want of toluol. It is noted that many firms previously en- 
gaged in other lines of business have entered the dyestuff 
industry and are now listed among American color pro 
ducers. A cotton concern in the South, for years engaged 
in the cotton business, is now producing sulphur colors, and 
an ink firm in California who, for many years, was solely 
engaged in the manufacture of various inks, has entered the 
dye business and is now producing a lithol red. Another ink 
firm in Cincinnati has invested large sums of money in a 
plant to manufacture colors, and is now producing a metanil 
yellow. This same firm is making paranitraniline, from 
which para red is produced. To-day we find large and smal! 
manufacturers of colors from all over the United States 
busily engaged in experimental work. The fuchsine pro- 
duced in this country rivals the German standard “Diamond” 
brand goods in both strength and shade. Primuline is being 
made here in fairly large quantities. Exporting to South 


China and Japan is demanding the attention of American 9 


color manufacturers as well as exporters. Pre-war figures 
show that Hong Kong used annually around $1,000,000 
worth of dyes. Shanghai is another dye center. This 
section has been accustomed to using natural dyes and veg- 
etable indigo, and the uses of aniline colors are not thor- 
oughly understood as yet. According to reports, Germany 
has established centers in the leading dye districts of Japan 
and China for the instruction of the local dyers. It is gen- 
erally thought that in order for the United States to estab- 
lish a firm trade in these countries the business will have 
to be worked out along these lines. Some Japanese dyes are 
offered in the United States, however. They do not meet 
with the approval of important mills. Seemingly high 
standards have not been established in Japan as yet. The 
principal color made in Japan is yellow. The South Amer- 
ican trade calls for the cheaper grades of anilines. The 


Spanish export trade is demanding considerable attention | 


and orders for $150,000 worth of dyestuffs at one time are 
not infrequent. 
including metanil yellow, patent blue, azo yellow, malachite 
green, fuchsine. All concerned are looking forward to a 
prosperous year in 1918, and it is expected that many of 
the complicated German colors will be produced during this 
period. At this writing there are 136 actual producers of 
anilines in America. The State of New Jersey leads with 
47 color manufacturing plants, New York has 30 representa- 


tive plants, Massachusetts is third in line with 11 plants, J 


the Keystone State is represented by 7 plants. Other States 
are named in order of their importance as follows: Con- 


necticut, Michigan, Ohio, Rhode Island, Illinois, North 
Carolina, Missouri, Maryland, Minnesota, Washington, 
Florida. 


Heavy Chemicals 


The production of practically every chemical under this 
classification during the past year was by far the heaviest 
in the history of the industry, and while there was a great 
element of speculation still noted in a number of the items 
the market presented many aspects of stability. In certain 
items prices receded to levels that prevailed prior to the 
European war. At the moment of writing the entry of the 
United States into the conflict has had surprisingly little 
effect on conditions generally. However, it must be realized 
that the organization of the innumerable purchasing divi- 
sions in the national capital has taken a great deal of time 
and it was only toward the close of the year that these 
official organizations began to show their authority. There 
seems to be but little doubt current that a large number of 
the industries will eventually come under direct gover?- 
mental control with prices fixed. 

Potassium Salts.—A comparatively tame year was agai! 
reported in these products. German muriate of potash sold 
throughout the twelve months at about the unchanged level 
of $350. Moderately large quantities of Japanese muriate 
reached this market from time to time, and as is usual 
with a new product, consumers were inclined to discount 





Spain buys some of the more difficult colors, } 
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its value. The first shipments did contain a rather heavy 
sulphate content, and it is now stated that this and other 
impurities have generally been removed, so much so that the 
Japancse produce generaily commands a price close to that 
secured for the German material. The production from 
domestic sources continued in a larger way. As heretofore 
the Nebraska lakes furnished the buik of the production, but 
it is not thought likely that the present production in this 
country from lake brines, cement and other sources totals 
as yet 15 per cent of the normal consumption before the war. 

Ammonium Salts.—During the year the usual develop- 
ment of the trade that possibly stands out most is that fact 
that there were unusually large export shipments of sulphate 
of ammonia to England—heretofore the principal producer 
—and to countries that England heretofore shipped exclu- 
sively. As a matter of fact, sulphate of ammonia passed 
about out of the category of a domestic fertilizer material. 
On Oct. 1 an embargo on exports stopped this trade, but 
there was such little material available that the market 
was not noticeably affected; as a matter of fact, the high 
price of 7.30 double bags f.a.s. was quoted toward the close. 
The quotation at the beginning of the year was 4.50. 
Ammonium nitrate was a product that brought with it 
many disappointments toward the close of the year. After 
an unusually heavy export inquiry the demand suddenly 
ceased and prices dropped off so that to-day there is much 
material on the market that cannot be moved at even 19c. 
At times during the year the price rose to 2lc. The manu- 
facturer of this explosive has been up against a most 
serious problem in the matter of raw material. Upon the 
entering of the United States into the war the demand for 
anhydrous ammonia for refrigeration purposes for the 
enormous foodstuff supplies for the armies both at home 
and abroad brought the attention of the authorities to this 
situation. Considerable speculation had already been rife 
as a consequence of the heavy demand from the Allies. 
Toward the close of the year the government has consulted 
with the leading producers, and it is generally thought 
that an understanding has been reached whereby the pro- 
duction of ammonia will be principally of the liquor to the 
exclusion of sulphate and aqua ammonia. The nitrate 
manufacturers have been assured of their supplies. The 
government’s price is l4c. Muriate of Ammonia (sal am- 
moniac) has been in increased demand and from a normal 
price of 5%c. for the gray material it is difficult to purchase 


the product now at l5c. 


Nitrate of Soda,—The imports for the fiscal year ending 
June totaled the record amount of 1,261,658 tons, valued at 
$44,231,240. This compares with 1,071,728 tons valued at 
$32,129,397 during the corresponding period of 1916. Not- 
withstanding the enormous tonnage brought into this coun- 
try prices reached new record levels, and some lots at one 
time changed hands at 5.25, although 5.10 was a*out the 
high level for important business. Toward the end of the 
year, however, there was a large amount of resale material 
offered, and seemingly the tonnage purchased early in the 
year had not been absorbed. These sales forced the market 
down to approximately 4.60. Of the manufactured sodium 
salts the sulphites came in for much attention, particularly 
sodium sulphite for moving picture developing. Chlorate 

' soda sold at 20c. for contract, but the production held well 
and generally firms not under contract at this figure had 
purchase in the market at a higher level. Acetate of sode 
was another item under this classification that attracted 
auch buying attention. At the close of the year the market 

s absolutely bare, and a nominal quotation of 17% to 
prevailed, with sellers not inclined to quote for next 

Nitrite of soda, as a result of several new manufac- 
ring sources entering the field, including an air nitrogen 
neern on the Coast and one of the largest explosives 


i 


ear. 


manufacturers, has receded from its high level of 58c. 


re iched at one time during the year to the present level of 
. at which contracts for 1918 are being offered. Owing 


) the restricted production of silicate of soda the product 
~~. generally at a premium throughout the twelve months. 
‘he product is one that has attracted but little additional 


“pital, and so far the production, particularly of the 60 deg. 
n terial, has not increased sufficiently to take care of the 
ensumption. Sodium sulphide, which is a by-product with 
he barium salts industry, has been scarce, and to-day 
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commands a price about double that prior to the war. 

Sulphuric Acid.—The feature of this all-important branch 
of the chemical industry during the past year has been the 
great scarcity of Spanish pyrites as a result of the sub- 
marine scare and the abnormally high freight rates, with 
the result that a large number of the acid plants heretofore 
burning pyrites were as a result of this situation compelled 


to install apparatus for the burning of brimstone. This, 
of course, meant radical change in the operation of the 
plant, requiring in many instances a new study of manu- 
facturing problems. However, the crisis has been well met 
and to-day the production of sulphuric acid is by far the 
heaviest that has ever been recorded in the history of the 
American chemical industry. The entry of the American 
government into the war naturally would eventually make 
its influence felt in the chemical industry, and sulphuric 
acid was the product that was to feel this influence first. 
Until we were actually at war the markets presented rather 
weak aspect. Acid was to be obtained at prices representing 
not a great enhancement over those before the European 
conflict. At the moment of writing the situation has be- 
come so uncertain that many factors are predicting $80 
acid by the spring and $200 oleum. This, of course, refers 
to acid for the outside market. It is reported, but not so 
far definitely confirmed, that for government account manu- 
facturers will be compelled to furnish 66 deg. brimstone 
acid at $28 works, with a probability that the brimstone 
will te furnished by the government at a fixed price. It is 
understood that already some of the Southern fertilizer 
works have been furnished brimstone for acid manufacture 
at $22.00. Acid for the ordinary consumer at the close of 
the year was generally held at $38.00 to $40.00 for the 
66-deg. brimstone, buyers’ tanks, as sellers’ tanks were not 
generally available. The government will undoubtedly 
sooner or later assume control of the industry, and it is 
reported that already consumers have been classified in 
four divisions, and will receive acid according to their rela- 
tive classification. 

Nitric Acid.—At the time we write the nitric situation has 
not shown particularly noticeable results of the country’s 
entry into the war. Undoubtedly it will but with the nitrate 
of soda market easier and consumers not very much inter- 
ested sales are not urgent. At one time during the year 
prices ranged from 14 to 1l5c. per unit, but toward the end 
of December 42-deg. material was available from 8c. to 
Sc. per pound from various manufacturers. 

Muriatic Acid.—The year was a tame one for this product. 
The movement was generally about what might be expected 
in normal times, but toward the close of the year the mate- 
rial was rather scarce and prices gave promise of reaching 
a higher level. However, values were not subject to much 
fluctuation during the twelve months. The scarcity of 
carboys tended to restrict the movement somewhat. 

Acetic Acid.—The first half of the year witnessed an 
extremely active and heavy demand for practically all 
grades of acetic acid, particularly glacial. The last half of 
the year was featured by an extremely quiet and dull mar- 
ket, with the product mostly offered by second hands and 
probably resale material. Glacial acid sold well above the 
30c. level throughout the interval, reached 36c. or 37c., 
and at the close was available at 33c. to 34c. Fifty-six 
per cent material closed at 5%c. from second hands, and 
a lot of 30 long tons of 80 per cent material changed hands 
toward the end of December at 11%c. As there is now 
an embargo on exports of acetic acid and acetates and the 
government has taken over the wood distillation industry, 
interesting developments are to occur. 

Lactic Acid.—An increased production and rather quiet 
consuming demand throughout the year brought with it but 
little change for this commodity. The year closed a fraction 
above the prices ending 1916, with market conditions quiet. 

Phosphoric Acid.—The production has seemingly set pace 
with the demand, and at the close of the year the 47-48 
per cent acid was quoted at 7%c. as against practically 
double this price at the close of 1916. 

Oxalic Acid.—While several new productions were in- 
augurated or planned, as yet none of them have seriously 
affected conditions here and the original American manu- 
facturers continue to dominate the field. The price now 


current is 45 to 46c. as against 43 to 45c. at the close of 
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1916. Dutch oxalic acid has practically disappeared from 
the market as a result of freight difficulties. 

Cyanides.—During 1916 the soda reached the high level 
of $1.75 to $1.80. Since then there has been a gradual re- 
cession and to-day second hands are offering the material 
at prices ranging from 44c. to 46c. as to point of shipment. 
The new plant of the only American producer in Vermont 
will increase the output here, and this of course does not 
tend to strengthen the market. The producers as heretofore 
sell only to the regular trade on contract and trading in 
outside lots is perforce in second hands. 

Bichromates.—The production of both soda and potash 
continues well under the control of the leading producer, 
and so far there has not been a production sufficiently im- 
portant to interfere with the operations of this concern 
which establishes the market, and prices generally follow 
their views. The 1917 contract price, it will be recalled, 
was 24c., but the outside market was generally below this 
during the year, although on some occasions it was slightly 
higher. The 1917 price is 16%c., but owing to under freight 
conditions from New Caledonia and the possibility of the 
government commandeering the chrome supplies, contracts 
are reported to contain a clause permitting the producer to 
advance prices under certain conditions incidental to these 
conditions. The year closes with second hands quoting 
jobbing lots at 17c. There are atout eight plants with 
equipment for bichromate of soda or its equivalent produc- 
tion, but the production is principally confined to three 
producers. A new small producer plans a production for 
1918. Bichromate of potash had a very uninteresting year. 
One of the three producers ceased manufacturing. 

Copper Sulphate.—The export of this product is of course 
the mainstay of the trade and up to the end of September 
it revealed an increase over 1916, but toward the end of 
the year there was a great amount of difficulty noted in 
exporting and prices receded to the lowest level that pre- 
vailed for a long time. At the beginning of the year the 
large 99 per cent crystals were selling at 13c. to 14c., but 
in December, 1917, second hands were quoting Nichols brand 
99 per cent large crystals as low as 8% per cent, although 
the producers’ price was 9%c. There are some eight or 
ten firms now equipped to manufacture this product, but 
as heretofore the production is principally in the hands of 
the Nichols Copper Company and the American Smelting 
and Refining Company. 

Caustic Soda.—A record of events in this market during 
the year would be merely the tabulation of price changes 
practically hourly. Such speculative activity has never been 
witnessed off Wall Street. The production was sold un- 
doubtedly thirty or forty times over. Bills of lading have 
come to light with as many as twenty-four indorsements, 
and in some instances a purchaser of a car of caustic found 
his own indorsement on the bill two or three times. The 
extent of this trade may be readily grasped when it is con- 
sidered that there are probably a hundred firms in the 
various cities working on a brokerage basis and dealing ex- 
clusively in caustic soda and soda ash. At the opening 
of the year the spot price for 76 per cent caustic soda in 
New York was 4%c. From this level there was a steady 
climb until in September a level of 10c. was reached. Ef- 
fective Oct. 1, the government placed the product on the 
conservation list with the result that in one day there was 
a drop of 2c. The export trade has grown beyond the 
dreams of the most optimistic member of the industry. 
There are no statistics available yet concerning the total 
of this trade, but from the port of New York alone the 
shipments totaled four, five and six thousand tons monthly. 
The works have generally been sold out during the year. 
The market has been exclusively in the hands of traders. 
When the drop occurred on Oct. 1 the market continued 
to weaken until at the close of the year spot cars were sell- 
ing at 6%c., New York, with contracts over 1918 from re- 
liable dealers generally held at 6%c. works or New York. 
The production at the moment is in the hands of some 
twenty-six or twenty-eight firms. Just how large the output 
is no one seems to know, but it is estimated to be from 750,- 
000 to 1,000,000 tons. 

Soda Ash.—The market has been more or less a repetition 
of caustic soda but prices were not subject to such wild 
flurries. There was much speculation, but the product was 
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not so closely controlled. The year opened with bags quoted 
at 2.95c., and from this there was a steady but slow climb 
to the high point of 4.25, which was reached late in August. 
In October the market eased off somewhat in sympathy with 
caustic soda, and remained quiet until Dec. 1, when this 
product was also placed on the conservation list and ex- 
ports prohibited. Exports have been reaching the unusual 
large amounts of five, six and seven thousand tens monthly 
from New York alone. As was the case with caustic soda, 
the market was in the hands of traders during the year 
and the works were not generally quoting to this class of 
trade. The year closed with spot bags quoted at 2.75 to 
2.80, and contracts over 1918 at 2.95 to 3c. The production 
is estimated to be from 800,000 to 1,000,000 tons, and there 
are possibly thirty or forty producers. 

Bleaching Powder.—The year has been a disappointing 
one for bleach producers. The installation of chlorine cells 
by the large consumers resulted in a neglected market and 
at one time during the year there were sales as low as 
50c. per hundred pounds for 35-37 per cent material from 
warehouse New York. The production is placed at 150,000 
tons. At the close of the year there was a firmer tone pre- 
vailing, and it was difficult to shade 2c. for fresh bleach and 
for 1918 shipments producers were quoting from 2c. to 
2% Cc. 

Chlorate of Potash.—It is generally presumed that the 
bulk of the contract requirements for 1917 were placed at 
figures ranging from 70c. to 75c. These buyers covered to 
their regret for the production seems to have exceeded the 
demand somewhat as the market from second hands never 
reached the contract price. There has been a gradual re- 
cession of values until teward the end of the year resales 
on these contracts were occurring as low as 35c. The 1918 
price has not been announced as we write, but a statement 
has been made that 40c. is too high and the probabilities 
are that the figure will be below this level somewhat. 





Current Market Reports 


The Iron and Steel Market 


Iron and steel prices as set by the War Industries Board 
and the American Iron and Steel Institute are likely to 
stand for some time. Conferences between the War Indus- 
tries Board and the Federal Trade Commission‘and the iron 
and steel makers held during December have not indicated 
any strong desire upon the part of the Washington author- 
ities to seek a downward revision of prices at this time, while 
the manufacturers have no hope of securing an upward re- 
vision. The Federal Trade Commission will probably push 
the Pomerene iron and steel price-fixing '*!l in Congress, 
with a proviso for the abrogation or suspension of some con- 
tracts. The trade commission has been rather puzzled at the 
wide diversity of costs shown in reports it has been receiv- 
ing during the past six months, some being so high that a 
reduction in the set prices might operate to decrease produc- 
tion, and its only hope of paving the way for reductions ap- 
pears to be in removing the effect of some high-priced con- 
tracts for raw materials. The Pomerene bill could hardly be 
passed before some time in February, and as it would mere- 
ly empower the President to act it would be some time be- 
fore real action would be taken, if indeed any at all were 
taken. 


COMMERCIAL DEMAND VERY LIGHT 


The ordinary commercial demand for iron and steel has 
become extremely light, while during the second half of De- 
cember practically none of the demand that may exist has 
been expressed. Buyers have been busy with year-end ad- 
justments, particularly complicated this year, and have had 
no interest in the market. 

Buying by the government has continued heavy, if indeed 
it has not increased. It is estimated that about 1,200,000 
tons of the 1,500,000 tons of shell steel required for delivery 
by the middle of June has now been placed. A very consid- 
erable tonnage has already been produced, as shown by the 
relatively free offerings of discard steel in the open market. 
This material will be rolled into billets down to 1% in., and 
is offered at about $2.50 below the set prices for soft steel 
billets. There is no precise information as to other steel re- 
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quirements ef the government, but orders are being placed 
right along. 

A comprehensive program involving cars and locomotives 
has been worked out at Washington against any decision 
that may be reached as to what is to be done with the rail- 
roads. This is a measure of preparedness, as, whether pur- 
chases of rolling stock to increase the capacity of the rail- 
roads are to be financed by the railroads or by the govern- 
ment, it will be necessary for the government’s authority to 
be used to secure the earliest delivery of the raw materials 
for the rolling stock and its earliest manufacture. 


TRAFFIC CONDITIONS 


Traffic conditions as affecting the iron and steel industry 
have been worse in the second half of December than in the 
first half. In the Central West generally there has been a 
shortage of both coke and coal deliveries, worst along the 
lake front, with the Youngstown district coming next and 
the immediate Pittsburgh district faring relatively well, 
though suffering considerably. Production in the South has 
been fully up to normal, while conditions have been fair in 
the East. December production as a whole has been 5 to 10 
per cent under the average of the first eleven months of the 
year, in which period there was production at 90 to 95 per 
cent of theoretical capacity. 

The railroads were greatly affected by the cold wave of 
Dec. 8, which brought an average of zero weather to the 
Central West. Although the coldest weather lasted only 
about three days the railroads have not recovered. The dif- 
ficulty is not so much congestion, as the operation of the pool 
of Eastern railroads had relieved conditions materially in 
that respect, as it is a shortage of motive power, evidently 
resulting from many locomotives having been incapacitated 
during the cold snap. 

It is a small thing apparently that stands in the way of 
full production in the iron and steel industry, the movement 
of a little more coke and a little more coal, and it seems 
strange that the railroads have been unable to compass the 
extra movement. On the other hand, it is quite possible that 
if there were the extra production it would be impossible to 
move the additional finished product or serve the manufac- 
turing consumers who would receive it. While there is a 
great deal of talk it is not made clear that the war activities 
or the ordinary peace activities of the people are really suf- 
fering from a shortage of steel. 


Pic IRON 


The demand for pig iron from iron foundries is light. 
While deliveries have been curtailed through irregular oper- 
ation of merchant furnaces, the consumption of the iron 
foundries in general has undergone a great decrease. The 
steel works are all more or less short of pig iron and would 
buy in the open market, but there are practically no offer- 
ings. If the furnaces were in position to sell they would 
sell only at the set prices, based on $33 at furnace. Some 
Alabama basic iron has been sold in the Pittsburgh district 
at this furnace price, involving a freight of $4.55, when if 
the iron had been bought in the valleys the freight would 
have been only 95 cents. 


FINISHED STEEL 


With total output curtailed steel is being put into the 


‘orms most needed. Shell steel production is practically up 
to requirements, being chiefly a blooming-mill proposition. 
lhe plate mills are almost fully supplied, slabbing mills be- 
g operated full while all the blooming-mill slabs possible are 
ing made. Sheet bars are being fully supplied to tin mills, 
vhich are operating at about 95 per cent, while supplies to 
neet mills are correspondingly light, entailing an average 
peration of 50 to 60 per cent by the sheet mills. Produc- 
on of welded-steel tubular goods is off somewhat, but ship- 
ments of oil-country goods in particular are well maintained. 
Wire production is somewhat curtailed. 


Non-Ferrous Metal Market 


Wednesday, Dec. 26.—The copper situation is somewhat 
easier, and signs are evident of larger supplies being avail- 
able owing to reduced consumption and foreign shipments. 
Straits tin is very scarce. Lead is unchanged. Spelter has 
been dull and a little weaker. 


+ 
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Copper.—A meeting was held in Washington on Dec. 14 
between the War Industries Board and representatives of 
the copper producers, to discuss the copper question for 
1918 as regards requirements and prices. The producers, 
especially some of the smaller ones, said that present copper 
prices were not high enough to stimulate maximum produc- 
tion. Assurances were given that the producers could meet 
the country’s needs. Lake and electrolytic remain at 23.50 
cents with 24.67% as the jobbers’ price. 

Tin.—Tin has been very scarce and at present there is no 
Straits tin on the market. Arrivals to Dec. 19 were only 
1115 tons, and if any were for sale it probably would bring 
somewhere between 85 and 90 cents. The production of 
American electrolytic tin is said to be relieving the situa- 
tion somewhat. Fortunately the demand does not appear 
to be extra heavy. All grades are very scarce. 

Lead.—After a long conference on Dec. 17 between repre- 
sentatives of the principal lead producers of the country 
and the War Industries Board of the Council of National 
Defense, it was announced that no regulatory action affect- 
ing the industry would be advocated at this time. The 
question of fixing prices and providing for distribution of 
the lead output under Government control was discussed at 
length, and it is understood that the producers promised 
co-operation on the present basis, which was satisfactory to 
the board. The Trust price of 6.25 New York remains un- 
changed. Outsiders are asking 6.50 to 6.75. 

Spelter.—This market has been dull, with prompt prime 
Western quoted at around 7.50 St. Louis, and brass special 
at 8.00 St. Louis. 

Antimony.—There is no change in antimony. Prices re- 
main at 15 cents for prompt delivery, with needle antimony 
at 9144 to 9%. Antimony ore is quoted at $1.75. 

Tungsten.—The market has been firm in New York. 
Charles Hardy says that “on account of a very large foreign 
inquiry coming in at the same time as one of our largest 
users at home appeared into the market, the tungsten 
market has been exceedingly firm during the past week and 
most good grade ore in New York found ready buyers. 
even material on steamers shortly due was readily absorbed 
by the market. The tungsten price remained very steady 
at a slight advance and $24.50 was paid for high-grade 
wolframite, with prices ranging lower for off-grade ore. 
Such scheelite as was offered was readily sold at $26 per 
unit.” 

Molybdenum.—Demand for molybdenite is reported good 
and prices range from $2.25 to $2.30. 

Chrome.—Very little high-grade chrome ore is offered, 
and the demand is good. The price remains at 90c. per unit, 
at California. 

Quicksilver.—Very little spot material is available, as ar- 
rivals are very slow. California virgin is quoted at $115, 
but higher prices have probably been paid. 

OTHER METALS 
Aluminium, Ib 
Bismuth, Ib 
Cadmium, Ib 
Nickel, electrolytic, Ib.. 
Silver, oz 


Platinum, oz 
Palladium, oz 


Chemical Market 


CoaL Tar Propucts.—lInterest continues to center in this 
branch of the industry, although there has not been as much 
activity of late as heretofore. The government has added 
phenol to the conservation list, and it is unlikely that any 
material quantity will be released for ordinary commercial 
purposes. With both this product and toluol practically 
off the market the result is at least a temporary lull in 
trading. The situation in general is interesting and holds 
forth promise of future developments that may cause 
further decrease in supplies of essentials. 

Benzol.—Continues weak. Large surplus stocks continue 
available at low figures and further concessions are be- 
lieved possible. 

Toluol.—The situation affecting this product is unchanged. 
There is practically none to be secured in the open market, 
the entire supply being in the hands of the government. 

Naphthalene is firm and the market is quite bare of 
supplies, but a replenishment is expected shortly. 
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Phenol.—The government has taken over practically the 
whole production, and but little is available for ordinary 
trade requirements. 

Benzoate of Soda is scarce and firm, with a fair demand, 
but only light stocks are held. 

Monochlorbenzol.—The production is heavy and large sur- 
plus stocks are procurable at favorable prices. 

Paranitraniline is being produced in large quantities, but 
there has been a better demand of late. 

Metanitraniline continues to be offered in a liberal way, 
with the demand light. 

Aniline Salt is slightly firmer, with second hands pretty 
well cleaned out and producers in command of the situation. 

Aniline Oil spot stock continues to be offered in a liberal 
way at fair prices, but an advance is expected on business 
over next year. 

Para Toluidine.—The market is firm, with production 
restricted on account of the toluol situation. 

Ortho Toluidine.—While the demand is not heavy, produc- 
tion is somewhat restricted and the position is firm. 

Tolidin continues to be in fair supply, but concessions are 
impossible because of the light supply of toluol. 

Antracene is in goodly demand, but there is a scarcity. 
A recent large sale appears to have cleaned out available 
supplies and higher prices are obtained. 

Para Nitro Phenol is in goodly demand, with a fair pro- 
duction, and prices are unchanged. 

Ortho Nitro Phenol.—At present the demand is greater 
than the supply, but new producers are entering the field. 
Prices are unchanged. 

Salicylic Acid has been sold in large quantities of late, 
with prices unchanged because of large production. 

Nitro Benzol has figured in goodly sales of late, but the 
production is heavy and prices are low. 

Beta Naphthol has been in better demand of late, but 
large surplus quantities tend to keep prices down. 

HEAVY CHEMICALS.—As is usual in December, there is a 
quiet and generally a weak market prevailing. This De- 
cember has been no exception to this rule, and trading dur- 
ing the past two weeks has been of a very minor character, 
with prices generally inclined downward. Oddly a few items 
that have been quiet practically throughout the year end the 
year with a strong feeling prevailing. 

Caustic Soda.—A much easier market has prevailed since 
our last report, and selling pressure has resulted in a spot 
price of about 6%c. ex-store. This new figure is probably 
accounted for by the fact that some second hands in fear of 
a lower 1918 market have liquidated their holdings. For 
1918 deliveries most of the reliable factors quote 6.50 for 
two or three cars monthly from the works. Other traders 
are quoting lower but the usual uncertainty regarding de- 
liveries makes a buyer hesitate somewhat before closing 
with these firms. 

Seda Ash.—Real soda ash is not easily obtained for 
nearby positions. This condition of affairs is readily dis- 
covered if a buyer attempts to cover. The demand for spot 
and nearby, however, is fortunately for buyers not par- 
ticularly heavy, and the market remains more or less in- 
active. Over 1918 there are sellers quoting 2.95 to 3c. for 
bags. Barrels are generally held at 3.15 works, but one 
contract from New York is available at a lower figure. 

Copper Sulphate.—The market has been subject to a sharp 
drop. Nichols brand from second hands has been offered 
as low as 8%c., although the producers still quote 9c. to 
9%c. The lack of export trading is the cause of the present 
slump. 

Cyanides.—There has been no change of special moment. 
Offers from second hands are reported from various points 
at prices ranging from 44c. to 45c. for the sodium. The 
so-called potassium has seemingly disappeared from the 
market. The new plant in Vermont will result in an in- 
creased 1918 output. 

Bleaching Powder.—After practically twelve months of 
inactivity there are now more orders in the market than can 
seemingly be filled. Bleach for prompt shipment from works 
has been quite active, and buyers have found it difficult to 
cover generally. For 1918 business 2c. is generally quoted 
as a minimum price but 2%c. is named as one contract 
figure. 

Chlorate of Potash.—As we write the 1918 price has not 
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been publicly announced. There is much speculation as to 
the figure. It is generally assumed that it will be somewhat 
below 40c. The second hand market has been quiet and 
generally easy during the two weeks. Sales have occurred 
at 42c. and even 44c., but some firms anxious to dispose of 
contract material have offered several hundred kegs at even 
lower figures. 

Acids.—As a result of the extensive government require- 
ments and the fact that the acid production is now much 
oversold, the market for sulphuric acid has become almost 
nominal. There are offers reported from second hands, and 
these range from $38 to $40, buyers’ tanks or drums re- 
turnable. Oleum has already reached the $60 level and 
promises to pass that point soon. Nitric Acid has not been 
so firm. As yet there has been no pronounced demand. 
Nitrate of soda has been easier, but sulphuric is higher and 
an important demand will no doubt send prices higher. 
Muriatic acid has after a period of quietness become quite 
scarce and prices are somewhat firmer. 





General Chemicals 
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DERE ncccccccccduevedecesdseeehssarsel Ib. 1 80 1.90 
EE, SE x nek 00266 606-5600ebeenseueeess hc ae 36 37 
BRE, GE, Be BEE GEER. 6c cc crccccccaveciccccesees Ib. 05% 06 
Be Be inns 0 60 6406 hedeeeceoesesenseas Ib. 11% 12% 
Acetic, glacial, 9954 per cent, carboys............. Ib. 35 40 
PG CR vnc weeKeeneveseeadesesecendsnest Ib. 12%— 14% 
CURSES, GEYGORED..0 ccc ccccccccecccccccccesecceces Ib. 7 — 7 
Hydrochloric, C.P bonne enone eer ° 08 4— 08% 
Hydrochloric, 20 deg. iiwinidenbesdes cedeodeacned Ib. 02 'y— 02% 
Hydrochloric, C.P., cone., 22 deg.......... 6.660. Ib. .024— 02% 
Hydrofluoric, 30 per cent, i inewén dk andes .064%— 06% 
BG, OS BEF Gs cc cccccccccscoccscccccessoses Ib. 5 - 15% 
I SE Gens 50.08 cnsocdendcseenesesseese Ib. 05% 0644 
CP 65 ond6 Gotboeonensesecbewsesseases Ib Os OR be 
PG nctsceecetcascovessesnesesessesees Ib OS 09 
Ph Pn ccclcsbentersebhdeuentaskasenee Ib. 45 46 
Phosphoric, 47 per cent-50 per cent. . tb. 07'4— 
Dh ccepiccundsndthoot0eusesqesonnnneascaeds Ib. Nominal 
i, Ss cecencchessneses cenbend Ib, 3.15 3.25 
CPG ietccsctcescenceesawssesees oes ton - os 
I, CE 0066bn6essesgangeneveceseeuent ton - 
Sulphuric, oleum (Fuming), tank cars. -seese- ton 60.00 80.00 
Tannic, U. 8. ig MEe-coccncedescovedcoutsenesee Ib, 1.30 1.35 
Tartaric, ag LeteeGhececndnndsenenscnesaanten Tb. 76 7! 
Tungstic, per Ib. of W , coves ae 1.90 
Alcohol, sugar cane, 188 proof. . eee Ce 5.25 
ARsGRGn, WSOE, SS OOF GHMB. «occ ccccccccccocccacess gal. 1.35 1.40 
Alcohol, denatured, 180 proof. . “s gal. 78 80 
Alum, ammonia lump........ oeees . O4'y 05 
BG IER. 6.0044 00000 sec esos coeerese . IS‘, 19 
REGTE, GROCERS HORNE. 0c cccccccccccccccccscecses . Nominal! 
Alum, chrome —— Laai6 ob 40ohe6e5d4b65s 060 00008 ‘ 12% 13 
EE EE cidade ccencoctenceccuescenceuss » OS 09 
Aluminium culghane. technical. . ; eres: 02'6 03% 
Aluminium sulphate, iron free.................. . Ib. 034 4 
Ammonia aqua, 26 deg. carboys................6.5- Ib. 18 19 
BE GE on. oc Seecccceveeeoescene — * 10 11 
a SS eee ee ~ 19 21 
Ammonium, Seagate < id ial tin tn Seat 07% 078 
PI Ads cn 000484 06000066006 2 -y > >. 25 5.40 
BE, Cece cece ecdsewociavecenccrsesccecies . 15 16 
PE 66s ctenhcn shine secervenecccennenees . 65 70 
Barium carbonate, 99 per cent....... 80.00 90.00 
Barium ¢ :rborate, 97 98 per cent : 65.00 67.00 
Ch nce i deesheehenhenneseenen eure nas 70.00 90.00 
Barium sulphate (Blane Fixe, powder)............... O8b,4 04 
PD » i. nec eee che abhaenedetnceen see ms 10% 11 
Barium peroxide, basis 70 per cent.................. 32 38 
Bleaching powder, 35 per cent chlorine.............. Ib. 02 02% 
oad Coed aeaneeeseansens Ib. O7% OS ‘4 
i i cnnn 6 eeee0eceesesseeneeesesaseen ton Nominal 
i i crac ade cae beuds tensee ce suskebes Ib. 65 — on 
Ce, MOD, GHEE. ccccovcscestucecsessesesees Ib. oo — 06% 
on en vecasideseeusesansusrcéeenes Ib. OR 4 — 09 
Calcium chloride, 70-75 per cent, fused, lump........ton 21.00 — 22.00 
CA PEE, ccepcsstsbccasecoecencteseecces lb 1.60 — 1.70 
SIE, c045066 once veseee sew seeneseees Ib. 32 — .31 
Ce oc cacccevienrcescecesseauceueses i es “= “ 
SN I, nnignnn5 0605 056500640006006008866 Ib. 07 — 07% 
Carbon tetrachloride, drums.................0000005 Ib. 1b — .16 
Caustic potash, 88-92 per cent . R2tg— ss 
Caustic 76 per cen 06% — .07 
Chlorine, liquid........... 15 18 
Co Sh Sectetene . 1.40 — 1.50 
CE eneeediccoees ‘ .. Tb. .14™— 01% 
Copper carbonate es I OF econ 
Ct ih .caciscsesed nteroudsdees Hts eeeb ese Ib. 75 — .78 
Copper sulphate, 99 per cent, large crystals.......... Ib. o — 09% 
Se Ge ED, GUID, cccosccevecsonscesnccesoas Ib. 5 . 57 
IE, CE cecccc Cenc ccceneionsests ces censed Ib. 034%— 04 
Formaldehyde, ee Ib. 18 20 
SL SSA tins Onaceoncnccveacebeteanbas 100 Ib. 90 1.10 
Se OL, Cssecncueseseensebensees bau nat Ib. 6 — 70 
SE SL 00 060500 bsvecnsoesecssese suena lb 4.25 — 4.35 
yey I RE a Ie ESR Ib, 13 15 
Lead, acetate, white crystals.................050005 Ib. 17 — 171 
BEI cccccccecoseeveccccocescceseceseses 6 — 18 
i tthe dé odnkedi teen sha tes etndeeshebinn Nominal 
Litharge, American .094— ll 
Lithium carbonate 1.50 — 2.00 
Manganese dioxide, U. 8. P aw 55 
M um carbonate, tech 10 — . 101 
Nickel salt, single “Ma — 15 
Nickel salt, double 114%— ; 
EE, Gs ce cccccccccevescocecococccconceses 1.70 — 
Phosphorus, vellow 1.25 — 
Potassium bichromate 45 — 46 
Potassium bromide granular 1.45 — 1.50 





i hn to he be Ce ee Oe Fae Oe Oe Oe Oe Oe Oe Oe Pe Oe Oe Fe ee ee ee ed ee ee ee ee ee ee ee ee ee ee ee ee ee es ee ee 


ROOD OD Dt ed ee 


i ml (es 


a ee oe ee ee 
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Potassium carbonate calcined, 85-90 per cent......... Ib. 65 70 
Potassium chlorate, crystals... ..........eeeeeeeees Ib. 42 44 
Potassium cyanide, 98-99 per cent...............5-5: Ib. Nominal 
Poenasieats TONED, oo cn cscccvccecccescccsesccccccces Ib. 3.75 3.80 
Potassium muriate 80-85 p.c. basis of 80 p.c......... ton 350 00 
Daten GEE ece cs cvseccccccscocsaccecces Ib, 28 30 
Potassium permanganate.................. SS 4.10 1.25 
Potassium prussiate, red.............+... Ib. 2.40 2.50 
Potassium prussiate, yellow......... as . Ib. 1.25 1.35 
Potassium sulphate, 90-95 p.c. basis 90 p. Deeess ton Nominal 
Rochelle salts WTTTTTIT LILI Ib. 39 su 
Salammoniac, gray gran... se duseswesat —s- ‘ lb. 15 k 16 
Salammoniac, white gran........+.....5005. Ib. No al 
Ged GD, occ ceccesesenecseveseesrececcocsess 100 Ib. 1.15 1.25 
GD. occ ceeenapere cng 0 onn0¢gegeseenve 100 Ib 1.50 00 
Silver cyanide, based on market price of silver. . . 2 . 
Silver MIGFMRO...ccccccsesccescecceceses os. 52 W 
Soda ash, 58 per cent. light, flat 100 Ib. 2.80 > OO 
Soda ash, 58 per cent, dense, flat............... 100 Ib. $00 t.05 
Sodium acetate seatennesseese . Ib. Nominal 
Sodium bensoate. .. i ee $00 
Sodium bicarbonate, domestic... .... : wee 02 03 
Sodium bicarbonate, English cees on oon 
Sodium bichromate vencdhéoucees Ib. 17 18 
Sodium bisulphite, powd.................. . Ib. ON 06 '9 
Sodium chlorate. ...... Ib. 241, 2 
Sodium cyanide. . jeutehebeans Ib 5 it 
Sodium fluoride, commercial , — Ib Is ‘nis 
Sodium hyposul phite babweteeune Ib 02 02% 
Sodium molybdate, per Ib. of Mo }> 2.50 
Sodium nitrate, 95% ‘ 100 Ib. 1.65 { 75 
Sodium nitrite........... , ; 7 Ib. 0 5 
Sodium peroxide. ... ‘ i ee 45 is 
Sodium phosphate penbdhedeeeveds ou - * 04 O4! 
Sodium prussiate, yellow............. Ib. t5 6 
Sodium silicate, liquid aa 100 tb, 1.80 > OO 
Sodium sulphide, 30 per cent crystals ih ashen Ib. 02% 03 
Sodium sulphide, 60 per cent, fused........... Ib. O04 '9 05 
Sodium sulphite — seseescosvceoee Ib. 05 O6 
PRENEED GENO on Sec iccccccccoscecccccccees | 25 5 
Sulphur chloride, drums. hecdssthanaed Ib. O06 O06! 
Sulphur dioxide, liquid, in cylinders. sand dncae well Ib. 15 40 
Sulphur, flowers, sublimed <an 100 Ib 4.05 1.10 
Sulphur, roll 100 Ib ; 70 3. 85 
Sulphur, crude ee ‘ : ton Nominal 
Tin bichloride, 50 deg nate ee Nominal 
Tin oxide , . eenebabenane< lb. S85 1.00 
Zine carbonate....... iis daabbhas std dews tues ows Ib. 22 5 
Zine chloride........ Ib. 10'4 11 
Zine cyanide. ... nbhntenueces kekebee hemes . Ib. Nominal 
Zine dust 350 mesh. a Seer. 17 18 
Zine oxide, American process tokens eee 1144 12 
Zine sulphate........ eset hdeerebedenecuns . lb. 06 07 
Coal Tar Products (Crude) 
Benzol, pure, water white ‘ anew .. gal. 35 40 
Benz 1:00 per cent sh Mee ie abehe bora ec Gs we gl 
Toluol, pure water white. ... Vigeraice gal. Nominal 
Xylol, pure, water white al a tom ae a 5 50 
Solvent naphtha, water white . , - gal. 17 - 22 
Solvent naphtha, crude, heavy... .. , — § 13 16 
Creosote oil, 25 per cent : naline a iodns uae 33 35 
Dip oil, 20 per cent.......... tvdissenteeccdee 29 30 
Pitch, various grades ton 8.00 0. 00 
Carbolic acid, crude, 95-97 per cent : ee 1.05 - 1.10 
Carb ic acid, crude, 50 per cent ——s . : Ib “oO - 65 
Carbolic acid, crude, 25 per cent ; ‘ : Ib. 32 - 35 
Cc as § eee , ' ‘ Pa 9 — 20 
. ~ 
Intermediates, Etc. 
Apha naphthol, crude Ib. 110 — 
Aipha naphthol, distilled Ib 10— 
Alpha naphthylamin ee ae ' Ib. a 60 
line ol, drums extra Ib. 26 27 
Aniline salts tet ee see ee 32 34 
Anthracene, 80 per cent. - oe SPUETADER PS,” — - rh) 65 
Benzaldehyde Tia abi agin welmeinte inttethe Ib. 4.00 — 4.50 
Benzidine, base & i bac Ib. 1.80 1.85 
Benzidine, sulphate Fa apvnenues se Rae =) oe 
Benzoie acid ait yas 3.25 3.50 
nzyl chloride ; MEK . Ib. 2.50 2.75 
Beta naphthol benzoate ’ er 7.00 — 8.00 
Beta naphthol, sublimed......... cea, 85 — 90 
Keta naphthvlamin com ‘ : i ee 250 — 2.65 
Dichlor benzol. . ... RGN TT: Ib. 12 — 18 
Diethvlaniline ib 3.75 — 4.95 
tro benzol 4 _ Th. 34 - 50 
nitrochlorbenzol. , i ieterenetiaékane Ib. .40 42 
tronanhthaline = dag 5 — 5 — 60 
trotoluol :; er ee eore 55 60 
trophenol.. . . eR Se : oo odie 55 57 
ethylaniline ePababereenenkheeners eens Ib. S53 1.00 
enylamine - yb Soed008640000600600060069 Ib. RS 1.00 
MUG, chi ats MURA deen bEdbesvinkedaebsreccenes Ib. 3.00 — 3.50 
taphenylenediamine bbe skde Sutekbewne kanes Ib. 1.75 — 1.80 
chlorbenzol. . feeb Cth bd ceah wees esurtebecves Ib. .19 - 22 
NADU MELLGGL 6 cauiuctcccntcetscens or * .09\%4— 10 
sy hthalene, balls cSb sipecde such sdiens . .Ib. .104%— .10% 
wwhthionic acid, erede........-.......scccccceeee Ib, 1.50 — 1.75 
thvlamin-di-sultonie acid TREO ROPREE 1.00 — 1.10 
be EET Peer Ib. 45 — 50 
CR ee behe Wi sca dentireduencesccneves Ib. 50 — 55 
ih shokHaAdbasts débs56000ne ¥n00s Ib. — = 
Tb att babkieGvuhs uebd betes ceexece Ib. 90 — 1.00 
Es Sere h diebdecesceeanes Ib. 75 — 1.00 
ROO OR ig i dn oot Juvadedeesnecces Ib. 4.00 5.50 
-amido-phenol, H. Ch... 6622222222220: “Nb. 4.50 5. 50 
SEGUE nensb dee dubs sns ces eves Ib 1.10 — 1.15 
Ga AEE SGU o'bdid c.cu i 02-060 00 64 Ib. 1.50 — 1.60 
NS on ivs ob bucdic'd e's és 600 edo 08 Ib 3.50 — 4.00 
6S CM eakieul cis cxvbedudedévedieuseve Ib, 2.25 — ... 
alic acid DL: 06d uintie kaeedes Ib. 6.30 — 6.40 
tM ihre i htestbGhthedeceus deo Ib. 52 — .53 
re in, technical SUSCONGEUs CS ceR dS CH ces eet EToeCs.s Ib 8.00 — 9.00 
Oomph chet Cebhicasdabthes'nbdb6s 6idece eee ss Ib. 13.00 — 13.50 
ae ae GDh na Geelin hc dultinae wks be sGide Giece'ees Ib 1.20 — 1.30 
) **eenseehe ehalodndeiiedssuedbeto sebdeseeee Ib 1.85 — 2.00 
SeOUE GA stincanikdseaeesedcassceeteccees« Ib .32 — 35 
iV ncetieiitiehgeia 5 adideiesicabdeseuseavesoe ib. 2.50 — ..... 
ee, esate Ht toy inf aaa Rana Ib. 715 — 5 
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Petroleum Oils 
Crude (at the Wells) 


i a is ins eral ieee ee ae bbl. 75 

Corning, Ohio... . +t eeedetudnshoweseeeieeas bbl. 2.80 

CE Sn dda be 0bee Se ook OR edb wOCTeetaseneees bbl. 2.55 

Wooster, Ohio... . peanbeeeseetebenseenenned bbl. 238 — 
Re ada eeakine db beNeseseeeeeedxeedeeeeed bbl. Lvs — 

ich tin be hee heeeetle edhe £aesbeeeeee bbl. 2.12 — 
wg rt I i bbl. 2.00 — 
Caddo, , light er eee bbl. 200 — 

< a Tex. has light. setcenan ecb derstand ae bbl. 2.00 — << 

SL CA CAGh dc reeds 40h i304 0000bRERCRS TUE bbl. 3s — 1.32 

SE eGien sinned aa eke oketssaaktauteusune bbl. 1.00 — 
Fuel Oil 
New York... nm 11 
Pittsburgh . gal. 07! 10 
Oklahoma-Kans , bbl. 1.50 2.35 
Texas . bbl 1.50 1.75 
Los Angeles eee bb 1.52 
San Francisco bbl. ae = sees 
Gasoline (Wholesale) 

New York.. . gal .24 
Boston TTTTT gal. 25 - 
Pittaburgh. . gal. 26 — 
Chicago. .... ee .21 
Oklahoma Ee 25 - 
San Francisco ° gal 20! 

Lubricants 
Black, reduced, 29 gravity, 25-30 cold test....... gal. 1S 19 
Cylinder, light. . . tbatetedesethiaas gal. $2 33 
ER I <6. d nn wed ee on ee aheeaewe gal. 30 31 
i, Cr CN, occtsacseseeshastnetaie bak gal. 3 36 
SE ee rear eee gal. 27 28 
Pe SPO Elina cos veneseundsecaescesacs gal. 19 20 

Flotation Oils 
(Prices at New York unless otherwise stated) 
Pine Gil, Grwe, Er... PIGNERs o ocnc0ccectnsecccccs gal 4 — 
Pine oil, steam distilled, sp. gr. U.925-0. ere gal. ae = cesses 
Pine oil, destructively distilled...............6.405- gal. 43 — .53 
Pam Oir Ge, Gs OR. ERs Kécccccccccsceessse gal. a SD Vaeee 
Pine-tar oil, double refined, sp. gr. 0.965-0.990....... gal eB — cocee 
Pine oil, light, sp. gr. 0.950, tank cars, f.0.b. works.... gal / -— eee 
Pine oil, heavy, sp. gr. 1.025, tank cars, f.o.b. works.. gal. .26— 
Pee Gar, Ghee, Gi. Be RAGE ccccccccccccsccses gal. oBB = ccves 
Turpentine, crude, sp. gr. 0.980-1.000............... gal. AP = coces 
Hardwood oil, f.o.b. Michigan, sp. gr. 0. 960-0.990. . .. gal. ee 
Hardwood oil, f.o.b. mr n, sp. gr. 1.06-1.08.... .. gal. -194%— ..... 
Wood creos te, ref. ‘iorida Coee cece cecesesees gal. 30 be - 
V eens and Other Oils 
CI. 6 ducketiedehs vbawedea deel lb. 19! 204 
Se Es wn dike he ab hedie Wb aia wee gal. 1.31 
EE RE: Mca enw cg ge tin alate Geta gal. 1.25 
Peanut oil, crude ane nananmatiaeein wacae mela gal. 1.37 
Rosin oil, first run.... a las th SaaS ee 35 — 
Rosin oil, fourth run oe SS er 6 — vr 
Soya bean oil, Manchuria....... die aeehele cee 174— 17% 
eG MINE 84-3 o-cs conten stncdesdenenewhwns gal. 5x -— .51 
Miscellaneous Materials 
Barytes, floated, white, foreign.....................ton 40.00 — 50:00 
Barytes, floated, white, domestic................... ton 30.00 — 36.00 
Ss, Giees UG oo. ond bu0cs 6be6sON eis cee Ib. ‘ _— . 64 
inning 9 hdia ade dn ott s ad aN Sed odes ebcteusten Ib. 22 —- . 30 
Chalk, light, precipitated, SR ‘ ease 
DN \nieule amas ie Hk bkbihséebdkewerewhih eae ton 8.00 — 12.00 
Fuller's earth, EL ELLEN. LR 100 Ib. 1.00 — 1.50 
CE, GUE, MIR on a dac uv aacenneecedawonta ee Ib. 65 — .75 
Ozokerite, American, refined, (aR ih tae ge 75 — 1.00 
Ps Oe, Gt, GUN os ce nccexeneedevessol ~ * 10 — 11% 
Pin ns kd bene Oa header rebeebe .. bbl, *& eee 
Dien ceau bid taes betieteetuess saaataneben ton 10.00 — 12.50 
Tete, MUMMNNN, WENO. .. . 00éiau0unsochidbstaacdeha ton 15.00 — 22.00 
I re ee Pe he Ib. oo — .10 
Refractories, Etc. 

(F.0.B. Works) 
SE Rs ik scale « bose cee aaa aa Oe net ton Nominal 
Cee GOeeee, GRIER. . o.nsccncccctccedecsces net ton Nominal 
Clay brick Ist quality fireclay.................per 1000 9.00 — 55.00 
Clay brick, second quality...............see0. per 1000 35.00 — 40.00 
I MS orang ca dantetbsebnenseedeceseteens ton 30.00 — 35.00 
NN Pe po ton 40.00 — 55.00 
Magnesite, Grecian, dead burned............... net ton 85.00 — 90.00 
Magnesia brick, Grecian, 9x4'ox2'4............. net ton 135.00 — 140.00 
Silica brick... .. vounese eden enteteséuseeuae per 1000 00 — 60.00 

Ferroalloys 
Ferrocarbontitanium, 15-18 per cent, carloads, f.o.b. 

PEED WHA, A. Tiss dcnbboneéssavcasecakween wae ton 160.00 — béee 
Ferrochromium, per lb. of Cr. . ; ond : — ( 4a0— 45 
Ferromanganese, SIIIIL ti iclotuin.t.c.cninitis elavnah aahneniialiatel ton 25000 — +e 
DPURDOUROED, TRG s 6 0 00:60:40 66156 ben's cdavcaees ton 325.00 — 
Ferromolybdenum, Oe ene nin ns dada bien ik. ee = uenke 
Ferrosilicon, 75 per cent, f.o.b. N. Y............... eer to akins 
Ferrosilicon, 50 per cent, carloads, del., Pittsburgh. . -ton 16000 — .... 
Ferrosilicon, 50 per Oy CHa s sakes sncbdtiocacs ton 100.00 — 175.00 
Ferrotungsten, 75-85 per cent, f.o.b. oe ae bs Ib, 2.35 — 2.45 
Ferrouranium, f.o.b. works, per Ib. of U.. --eeelb = =67.00 — ss Re 
Ferrovanadium, f.o.b. works.............00ceceeceee lb 3.50 — 4.50 

Ores and Semi-finished Products 
pO a ee ee eee 1.60 — 1.75 
Chrome ore, 48 per cent minimum, f.o.b. Cal., per unit.. ...ton .90 
Manganese ore, 48 per cent and over, per unit.............. ton 1.20 
Manganese ore, chemical.................0..05. ..ton 80.00 — 100.00 
Molybdenite, per Ib. of MoSe............... beiewane lb 2.25 — 2.30 
Tungsten, Scheelite, per unit of WO3............... ton 27.00 — ..... 
Tungsten, Wolframite, per unit of WOs3............. ton 23.00 — 26.00 
CE  :4n ci bnecsdecdsaeaesenenhpeas lb 3.25 — 3.60 
Vanadium Pentozide, 99%.........cccccsevcesteccecccscvcses Ib. 10.50 
Pyrites, foreign. ........esccccccsecvceces aikinnne eked unit .146— 16% 
PN IES 80 oda Dh ban oS sb bv cence cs ceieee unit .25 — . 30 








METALLURGICAL AND CHEMICAL ENGINEERING Vol. XVIII, No. 1 






INDUSTRIAL 


Financial, Construction and Manufacturers’ News 





stuffs and kindred products 
i Gourland and L 
253 West Seventy-second Street 

Nitro-F1x COMPANY, 


New being coud 
THE INTERNATIONAL 


s, nitrogen compounds, 


a ot for the 
William _S. Hilles, 


of Wilmington. 
} INTERNATIONAL 8S 


Pansegrau, New 


tools of various kinds » a plant for the man- 


TIONS COMPANY, 
7 JAHANT FOUNDRY 


Cyrus Hawkins, 8S: 


JOHNSON-PYROLIN 


of Washington 


e in the manufacture of iron prod- 


all of Wilmington 
CoMPANY, New York 
To deal in iron and steel 


PIGMENT COMPANY, 
mining business 


. COOPER me BBER ( “OMP ANY, 


Metkiff, J. MelLaren 
THe CosBy CHEMICAL 


» LIBERTY METAL PRODUCING COMPANY, 


duct a general mining business 


manufacture machinery 
To enenate a local foundry 
; ’ Cravier and T. Hanlon, 
_ all of Rochester 

Bayonne, N. J 
manufacture chemi- 


THE Muratow COMPANY, 


To engage in the manufacture of foundry 


John T. Hornbrook 


Thomas Brady 
‘, all of Bayonne 

LEAD SYNDICATE, 
Derroir MICA 


A. Bromley and C. 
Jr., Gamble, Dallas, Tex. : 
W. H. Logan and D. Rice, Miami, and W. F 


2 Fore CHEMICAL Felker and J. E. Felker, Rogers, Ark. 


ture chemicals and kindred 


of Wilmington, 1 ’ . 
Rimlinger, M. M. Clancy, Wilmington, 
and C. M. Egner, Elkton, Md. 

THE New ENGLAND GRAPHITE COMPANY, 
line from natural gas, 


. 7 * oJ = . 
Tue Great NORTHERN Stee. & IRON Com and kindred products. 


in the mining, PAN-AMERICAN 


and refining of metals and the manufacture 
of iron and steel products. 
. Frank L. Swan and 
Johnston, all of Duluth. 


THe Dorrite INSULATION COMPANY, 
188-192 Culver Avenue, Jersey City; N. J.. 
has been incorporated with a capital stock 


To engage in the development of iron and 
manganese properties 
THE PARAFFINE COMPANIES, 
; To manufacture 
paints, paint materials and allied products. 
THE PERCHLORATE EXPLOSIVES 


To manufacture chemicals, exnlosives, 
and R. D. Adams, secretary. 
story brick buuilding is now being equipned. 
The factory will be in operation about Feb 
The company proposes to manu- 


which may be molded, 


Bedell and H B Vosburg, Poughkeensie 
FRAGILE ARTICLE 
To manufacture narer boxes. 


: Henry S. Gilbert, - 
Casson, Philadelphia. 


stamped or pressed 
or commercial 
shapes for all electrical insulating uses. 


. H. ButTcHEerR ComMPaNny, New York 
j To manufacture varnishes, 
porated under the laws of New York to : a 
manufacture and deal M. L. . Slomon, 164 East Thirty- 
i fifth Street, New York. 
THE SOUTHERN 
COMPANY, Dover. Del 
To engage in the production and refining of 


in colors, chemicals. 
offices. 100 William St y York. Officers: 
Schwartz, nresident - 
of San Francisco) : 
Thomas treasurer 


Propucinc & REFINING 


THE STANDARD MeTALs RepucTiIon Com- 
PANY, Chicago, Il. 
mine for ores end minerals of all kinds. 


Tue Hien Sperp Stee. 
RATION, New York . 
: A. F. McCabe, F. H. Butehorn 
and A. E. Moore, 37 


THE INTFRCONTINENTAI 


Propucts Corpo- $2.000.000. To 


EF 
Ayem and T. T. Watson. all of Chicago. 
UnNtoN CoMPANY. 


” Earl O. Aspdin. 


Proprcts Cor- THE SToOpDPARD 


To manufacture chemicals. 








Albert Hild and Frank B. Potterton, New 
York 

THE TORWILLIGER EQUIPMENT COMPANY, 
Dover, Del. Capital, $50,000. To operate 
a plant for the manufacture of engines, 
motors, boilers and kindred equipment 

Tue Unitrep States PotasH PrRopucts 
COMPANY, White Plains, N. Y. Capital, 
$5,500,000 Incorporators: D. T. Connet, 
White Plains; J. F. Roach and C. E. Bahn, 
all of New York. 

Tue UNITep SuGAR Company, Salt Lake 
City, Utah. Capital, $1,100,000. To manu- 
facture sugar and all byproducts thereof 
Incorporators: F. M. Lyman, Jr., A. J. Gil- 
lis, L. C. Wooley, D. P. Thomas and H. A 
Strauss, Salt Lake City. 

D. A. VANHORNE & CoMPANY, INc., New- 
ark, N. J Capital, $75,000. To manufac- 
ture glassware of all kinds. Incorporators 
G. and Edward B. Vanhorne and H. T 
Stetson, Newark 

Tue Viraumus Company, Norfolk, Va 
Capital, $975,000 To operate a plant for 
the manufacture of fertilizers, etc Incor 
porators: R. W. Gamble, R. C. Taylor and 
George M. Payne 

THe WaAY-CLEANSE CORPORATION, New 
York Capital, $5,000,000 To manufac 
ture special machines for the cleaning of 
streets, railway tracks, etc 

Frep WetTze. & CoMPANY, New York 
Capital, $10,000 To manufacture chemi 
cals and kindred products. Incorporators 
F. Wetzel. C. and R. Toepfer, 305 West 
134th Street 

THe WrYomING SvuLtpnHvur & _ REFINING 
COMPANY, Chicago, Ill. Capital, $2,000,000 
To manufacture sulphur and chemical prod 
ucts Incorporators: T. W. Cole, Chicago 
K. S. Wilson and M. Luce, Oak Park, Il 





Construction and Operation 


Alabama 


ENSLEY.—The National Steel Products 
Company has acquired property on Eighth 
Avenue, Bessemer, and plans for the im- 
mediate construction of a plant for the 
manufacture of guard rails, switches, steel! 
castings and allied railroad products. The 
proposed plant is estimated to cost about 
$25,000 and is expected to be ready for op- 
eration early in March 1918. R. S. Bohan- 
non is president, and George A. Millar, vice- 
president. 

BIRMINGHAM.—The Tennessee Coal, 
Iron & Railroad Comvany is considering 
the construction of additions to its steel 
plant at Fairfield, to consist of new plate 
and angle mills. machine shop, forge and 
foundry, and other structures to be devoted 
to the manufacture of machinery and parts 
for ship construction. A new open-hearth 
furnace and converter will be installed in 
the company’s plant at Ensley. 

MUSCLE SHOALS —Definite steps have 
been taken by the United States Govern- 
ment in the construction of its proposed plant 
at Muscle Shoals, near Sheffield. to be de- 
voted to the manufacture of ammonia, nitric 
acid and other chemicals emploved in the 
manufacture of explosives. The Government 
has announced that the cyanamid process 
of air fixation will be adopted, and for this 
purpose the American Cyanamid Company 
has surrendered its process patents. data 
chemicals, etc., for the duration of the war 
The first unit of the new pviant is exnected 
to be completed and ready for operation 
within the next six months, the entire 
works involving an expenditure of approxi- 
mately $30.000,000. Frank S. Washburn. 
president of the American Cyanamid Com- 
pany. will be the chief adviser of the Gov- 
ernment in the construction of the new 
nitrate plant. Power for the operation of 
the works will be surrlied by the Aleboma 
Power Company, which is under a three- 
year contract with the Government to that 
end A new company has been formed to 
be known as the Air Nitrates Cornoration 
The officers are Frank S. Washburn, 
president: K. F. Cooper. vice-president: A 
E. Bonn, secretary. and D. E. Boyce, tre#s- 
vrer. The offices of the company are at 51! 
Fifth Avenue and 360 Madison Avenue New 
York. This company will act as agen’ of 
the Ordnance Department in the construc: 
tion of the new plant. The officers ar: at 
the head of the American Cyanamid Co 

Two thousand two hundred acres of |ané 
Iving at the foot of Muscle Shoals ani a 
the end of the Florence River bridge * 
South Florence has been selected as the 
most desirable site. and options have |) 
secured on practically all of the land. The 
work of laying railway side-tracks has ee! 
under way for a week. Several thou: *né 
feet have been laid, and the work of lavint 
more track is being rushed 

Tt is said that when the Government dit 
covered that there was but little nitra e i 
the country and that great quantities ru* 
be had, the situation was viewed with 
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January 1, 1918 


alarm The officers and engineers of the 
American Cyanamid Co. were called upon 
for help, and at once showed their patriot- 
ism by volunteering to help in every way 
possible, giving their services free of charge 
in assisting in the building of a great ni- 
trate plant and giving the Government the 
use of their valuable information 

It is stated that while the great dam is 
being built, and as soon as the nitrate plant 
is ready for operation, power to the extent 
of 30.000 horse-power will be secured from 
the Alabama Power Co., and that a steam 
plant to be erected on the site will also 
furnish 30,000 horse-power 

The entire plant will be so constructed 
that the power from the Muscle Shoals hy- 
dro-electric development may be used as 
soon as it is ready 

The statement has been made that the 
great plant will be rushed to completion 
and that by the first of July munitions from 
the nitrate will be on the way to France 

The site selected is especially desirable 
It lies about 100 feet above the waters of 
the beautiful Tennessee and has perfect 
drainage Railroads extending to the north, 
south, east and west pass through it, and 
river transportation may be had to all 
points down the Tennessee and points on the 
Ohio and Mississippi rivers 


California 
ANGELES.—The United Power 
has acquired property in the San 
Gabriel Canyon, formerly held by the Elec- 
tric Power Company, and is planning for 
the erection of a new power plant at Iron 
Fork 

McKITTRICK.—tThe Associated Oil Com- 
pany is having plans prepared for the in 
stallation of a new dehydrating plant on its 
Delmonte lease in the McKittrick fleld. 

RICHMOND.—Construction has been 
commenced on a new plant on a site re- 
cently acquired from the East Shore Com- 
pany by the Visayan Refining Company 
The property has a deep-water frontage, 
and the new works will be devoted to the 
refining of copra. 

SAN FRANCISCO.—The Judson Manu- 
facturing Company has taken out a build- 
ing permit for the construction of extensive 
additions to its rolling mill, which extends 
from the foot of Park Avenue to the Oak- 
land line. The company has recently re- 
ceived a number of large contracts, and the 
additions are to provide for increased ca- 
pacity. 


LOS 
Company 


Connecticut 


BRISTOL.—tThe Bristol Brass Company, 
Forestville, near Bristol, has commenced 
the construction of an addition to its plant 
on Broad Street. The extension will be used 
for metal reclaiming and allied operations. 

WATERBURY.—The Connecticut Brass & 
Manufacturing Company, a Delaware in- 
corporation, recently perfected to take over 
the Connecticut Brass Corporation, West 
Cheshire, and the Piling Brass Company. 
Waterbury, has taken out authorization 
papers to operate in New York. J. C. Lyon, 
Jr., 61 Broadway, is representative. 


Delaware 
NEWARK.—A portion of the salicylic 
acid plant of the duPont Powder Company 
was destroyed by fire on December 14, with 


loss said to be about $100,000. 
NEWCASTLE.—Fire on December 6 de- 
stroyed a section of the plant of the Wil- 
mington Fibre Specialties Company, which 
was engaged on Government contracts. The 
loss is estimated at $300,000. 
NEWCASTLE.—Fire on December 12 de- 
stroyed a portion of the shell-loading plant 
of the Bethlehem Steel Company, near New- 
castle, with loss estimated at about $100.- 
000. 
_ NEWCASTLE.—The Penn-Seaboard Steel 
Corporation has acquired property adjoin- 
ng its Baldt works, about 85 acres. and is 
said to be planning for the construction of 
i new steel plant. 


Florida 


JACKSONVILLE.—The Vulcan _ Iron 
Works has acquired property on East Bay 
Street, for a consideration of about $10,000, 


ind is planning for the construction of a 
large new plant. 


Illinois 


_ CHICAGO.—The Nubian Paint & Varnish 
Company, LeClaire Avenue. has acquired 
property adjacent to its works, and is plan- 
ning for the erection of additions to provide 
for increased capacity. The proverty was 
purchased for a consideration of $25,000. 

CHICAGO.—Swift & Company has com- 
pleted arraneements for the purchase of a 
tract of 26,175 acres of land in West Ham- 


mond, and is having plans prepared for the 
construction of a new fertilizing plant to 
comprise a group of one-story concrete and 


brick structures, The entire works, when 
completed, are estimated to cost about 
$500,000. 

ROCKFORD.—The Rockford Milling Ma- 


chinery Company is making rapid progress 
in the construction of a new two-story ad- 


dition, about 35 x 120 feet, at Harrison 
Avenue and Eleventh Street, to cost about 
$25,000. 

E. ST. LOUIS.—The Excelsior Tool & 


Machine Co. is extending its plant and add- 
ing to its foundry. New pattern storage and 
pattern shop buildings will also be erected 
A large core oven and ten-ton and two-ton 
cranes will be required 


Indiana 


LAFAYETTE.—The Barnhard Fertilizer 
Company, recently incorporated at Frank- 
fort with a capital stock of $100,000, has ac- 
quired the plant and business of William 
Kalberer, 906 Sycamore Street, and is plan- 
ning for extensive improvements and alter- 
ations. The consideration was $15,000. S 
L.. Barnhard is president of the company 


GREENCASTLE.—The American Zin 
Products Company, which recently pur- 
chased the old Western Tin Plate Mill, has 


acquired 60 acres of land adjoining the 
works and is planning for the construction 
of a new ten-mill plant. The works will 
give employment to about 500 hands 

MUNCIE.—The Standard Oil Company 
has acquired property on West Charles 
Street, and is having plans prepared for the 
construction of a new three-story brick 
plant 


Louisiana 


CONVENT.—Fire recently destroyed the 
sugar manufacturing plant of the Louis 
Himel Planting & Manufacturing Company 
at its Elyisa plantation, with loss estimated 
at $100,000. 


Maine 


PORTLAND.—The Berlin Mills Company 
has announced that arrangements have been 
perfected for its consolidation with the Bur- 
gess Sulphite Fiber Company, the new or- 
ganization to be known as the Brown Com- 
pany. It is planned to increase the capacity 
of its paper and paper products mills. H 
Brown is president. 


Maryland 


BALTIMORE.—Fire recently destroyed a 
portion of the Mount Winans works of the 
Maryland Glass Manufacturing Company 
It is said the damaged section will be im- 
mediately rebuilt. 


Massachusetts 


BOSTON .—Contract has been awarded by 
F. E. Atteaux & Company, manufacturers 
of chemicals, dyestuffs. etc., for the erection 
of a new two-story reinforced-concrete fac- 
tory building, about 65 x 170 feet, in South 
Boston. The Turner Construction Company. 
Boston, is the contractor. 


Michigan 


MENOMINEE.—The Menominee Electric 
Manufacturing Company is taking bids for 
the erection of four one-story additions to 
its works to cost about $60,000. 

MUSKEGON.—Rapid progress is being 
made in the construction of the new plant 
of the Muskegon Aluminum Foundry Com- 
pany, Clay Avenue and Ninth Street, and 
it is expected that the works will be ready 
for the installation of machinery and equ 
ment within the next three weeks. A. E 
Johnson heads the company 


Missouri 


ST. LOUIS.—The Pontiac Iron & Land 
Company is planning for the erection of a 
pig iron furnace with initial capacity of 40 
tons, on property recently acquired in 
Wayne County. The company owns a tract 
of about 20,000 acres in this district and 
plans for extensive onerations. J. F. Lind- 
say. St. Louis; Ira J. Hoover, Waterloo, Ia. : 
and C. H. Plant, San Antonio, Tex., head 
the company. 

ST. LOUIS.—Fire recently destroyed a 
portion of the plant of the Liquid Carbonic 
Comvany, 3409 Bernard Street, with loss 
estimated at $50,000. 


New Jersey 


_ JERSEY CITY.—The Interstate Chemical 
Company, 657 Garfield Avenue, manufac- 
turer of chemicals and allied products, has 
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taken out a building permit for the con- 
struction of a new addition to its plant at 
673 Garfield Avenue. 

HARRISON.—The E. I. duPont de Ne 
mours Company has announced that effect- 
ive January 1, 1918, it will discontinue the 
sale of acids and chemical products of its 
Harrison works through the National Oil & 
Supply Company, and will establish a 
branch for this purpose at 272-78 Passa 
Street, Newark. 

NEWARK.—The Block Chemical Works 
has acquired the property of the Berkeley 
Brick Company, Berkeley Heights, N. J., 
for a consideration said to be $25,000, and 
is planning to use the works as an addi- 
tion to its plant. 

NEWARK.—The United Color & Pigment 
Company is having plans prepared for the 
construction of a new three-story brick fac- 
tory and a new one-story brick power house, 


to cost $54,212 and $10,572, respectively 
Percy B. Taylor, Essex Building, is the en 
gineer 


MORRISTOWN.—Charles 
Oakland, Cal, has acquired 
sisting of 10 acres at the junction 
Morristown & Erie Rialroad and the Mal- 
apardis branch, and is planning to com- 
mence work immediately on the erection of 
a new aluminum bronze works 

JERSEY CITY.—The Air Reduction Com- 
pany has taken out a building permit for 
the erection of a new one-story steel fac- 
tory addition to its plant at 171 Pacific 
Avenue 

BAYONNE.—The Southern Cotton Seed 
Oil Company, East Twenty-second Street, 
has had plans prepared for alterations and 
extensions in its plant to cost about $8,000 


CAMDEN.—Wilckes, Martin & Wilckes 
Company, 135 Williams Street, manufac- 
turer of chemicals, has awarded a contract 
for the construction of two new additions 
to its plant, one and two-story, about 110 
x 134 and 30x 100 feet, respectively. J. H. 
O'Leary, 500 Bloomfield Avenue, Passaic, 
is the contractor. 

IRVINGTON (NEWARK).—The Irving- 
ton Varnish and Insulator Company, 218- 
232 East Speedway Avenue, has taken out 
a building permit for the erection of a new 


Butters, of 
property con 
of the 


one-story brick factory, to cost about 
$25,000. 
NEWARK.—The Block Chemical Works 


of Newark, N. J., has purchased the Ber- 
keley Brick Company plant, located on the 
Lackawanna Railroad, at Berkeley Heights, 
N. J. The principal building is 36 x 308 of 
brick, steel and concrete construction with 


a large stack. The purchase was made 
through the Factory Exchange of New 
York. The Block Chemical Works is to 


completely equip this plant and not only 
require steam-producing machinery, but 
must provide for their private water sup- 
ply and the apparatus necessary to produce 
their chemicals. We understand that their 
principal product is to be barium chloride. 


NEWARK. The Butterworth - Judson 
Company, Avenue R, manufacturer of 
chemicals, is planning for the erection of 
two new additions to its plant, about 50x 
55 feet, one-story, to cost $10,000, and a 
one-story machine and pipe shop, 50x 90 
feet, to cost $8,000. 

NEWARK.—The Eclipse Tanning Com- 
pany, 119 Sussex Avenue, is having plans 
prepared for the construction of a new 
factory building, about 100 x 200 feet, on 
the southwest corner of Sussex Avenue and 
Day Street. The structure will cost about 
$22,000. 

ROOSEVELT.—Fire, on December (4, 
completely destroyed the nitric acid de- 
partment of the Armour Fertilizer Works, 
with loss estimated at about $20,000. The 
destroyed portion of the plant will be 
immediately rebuilt. 

SOUTH RIVER.—Fire recently destroyed 
the plant of the Para Products Company, 
manufacturer of rubber goods. The de- 
stroyed structure was about 100 x 200 feet, 
and it is said that chemicals used in the 
manufacture of the company’s products 
were the cause of the blaze. 


TRENTON.—The Joseph Stokes Rubber 
Company, Taylor Street, has awarded a 
contract to Edward LaRue, 52 South Her- 
mitage Street, for the erection of a one- 
story addition to its plant. 


TRENTON.—The National Carbon Com- 
pany, 26 West State Street, has filed notice 
of the dissolution of the company. 





Virginia 


ALEXANDRIA.—The United States Gov- 
ernment, Department of Agriculture, has 
awarded a contract for the construction of 
an addition to its chemical laborstory at 
Arlington Farm, near Rosslyn. Estimated 
cost of the structure will be $13,800. 
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New York 
PORT RICHMOND, 8. I The Standard 
Oil Company has acqu.red property on Rich- 
mond Avenue, adjoining its plant, and is 
planning for the erection of additions to 

provide for increased capacity 

LAUREL HILL, L I The General 
Chemical Company, Washington Avenue, 
has awarded a contract for the construction 
of a new one-story addition to its local 
laboratory, to cost about $5,000 Leddy & 
Moore, 105 West Fortieth Street, New York 

are the contractors 
YONKERS The National Sugar 
Company, Main Street, has filed plans 
the construction of a new one-story 
addition to its plant, about 44 x 50 


Refin- 


ROCHESTER.—A new one-story concret« 
and foundry addition, about 73 x 80 
feet. will be erected by the Gleason Works 
University Avenue. The company has taken 
out a building permit for the structure 
which is estimated to cost $12,000. 

BUFFALO.—The National Aniline & 
Chemical Company, Lee Street, is planning 
for the immediate construction of a new 
three-story brick factory building to cost 
$55,500 


steel 


North Carolina 


JAMESTOWN .—tThe Caroline Pyrites Ore 
Company, recently organized with a capital 
of $100,000, is planning for the operation of 
its proposed new works at Gardner Hill 
The machinery and equipment installation 
is estimated to cost $75,000. 


Ohio 

CARTHAGE.—tThe Pollak Steel Company 
has had plans prepared for the construction 
of two new additions to its plant, compris- 
ing a one-story foundry building, about 200 
x 300 feet, and new drafting building. Con 
tract for the latter structure has been 
awarded to the M. Marcus Building Com- 
pany, Carthage. 

MARIETTA—The Nye Foundry Company 
has completed arrangements for the removal 
of its foundry to West Spring Street, Colum- 
bus, Ohio, and is planning to double the ca- 
pacity of the present plant. About 200 hands 
will be employed at the new location. B. H 
Nye is general manager of the company 


SANDUSKY The American Crayon Com- 
pany is considering the acquirement of 10 
acres of land in the extreme southeast cor- 
ner of the city, as a site for its proposed 
new picric acid plant 

WARREN—M. A. Garvey and L. J. Gar- 
vey, Sharon, are planning for the establish- 
ment of a brass foundry in the old Day- 
Ward plant on North Park Avenue It is 
the intention of the company to construct a 
plant of its own on property now under con- 
sideration M. A. Garvey is manager 


Oklahoma 


BARTLESVILLE—The United States 
Government has announced that the Bureau 
of Mines is planning for the construction of 
one of its experimental stations for the in- 
vestigation of problems relating to the pe- 
troleum and natural industries, on a 
local site 


gas 


Pennsylvania 

HEIDELBERG Fire recently destroyed 
a portion of the plant of the AStna Chemical 
Company at Heidelberg, near Pittsburgh, 
with loss estimated at $250,000 The fire 
was caused by an explosion, the plant being 
engaged in the manufacture of T.N.T 

KITTANNING.—Plans are being made by 
the Carbon Steel Company for the erection 
of two open-hearth furnaces on a site now 
under consideration, each furnace to have a 
capacity of about 100 tons of pig billets 
daily. This company recently acquired the 
property of the Kittanning Iron & Steel 
Company 

LEBANON—The Lebanon Blast Furnaces, 
operated by the E. J. Lavino Company, have 
suspended operations for relining and im- 
provements, and it is expected that the work 
will'be completed by the first of the year 
These furnaces are devoted to the produc- 
tion of ferromanganese 

PHILADELPHIA—The 
Manufacturing Company, 
Street, manufacturer of 
awarded a contract for the 
a new three-story concrete 
plant. about 75 x 156 feet 
The Turner Concrete Steel 
Sansom Street, 
tractor 

PITTSBURGH—Extensive alterations and 
Improvements are being made in the plant 
of M. Streng’s Sons Company, 1300-46 River 
Avenue, and the company is also planning 
for the construction of a new addition in 
which furnaces will be installed for the re- 
claiming of metals 


Gorgas - Pierre 
144 East Allen 
oils, ete has 
construction of 
addition to its 
to cost $50,000 
Company, 1713 
Philadelphia, is the con- 


CANONSBURG E. W. Edwards and 
associates, Cincinnati, Ohio, have taken over 
the plant of the Canonsburg Steel & Iron 
Works, and are planning for extensive ad- 
ditions to increase the capacity. The con 
sideration is to be about $600,000 

MONONGAHELA CITY—The Mononga- 
hela Steel & lron Company is perfecting ar- 
rangements for the construction of a new 
36-furnace plant in Paden City, W. Va 
Thomas Watson, Pittsburgh, is secretary 
and treasurer for the company 

ST. MARY'’S—The Speer Carbon Com 
pany and the Stackpole Carbon Company 
are each installing two branches with ver 
tical retorts for calcining petroleum coke« 
The Russell Engineering Company of St 
Louis is making the installations 


Tennessee 


KNOXVILLE—Construction of 
iuiditions to the plant of W. J. Oliver Com- 
pany are being rushed to completion New 
machinery has been ordered and will cost 
about $250,000 The plant is specializing 
in the production of six-inch shells for the 
(jovernment, and will have a capacity of 
1500 shells daily 

NASHVILLE—It 
the du Ponts are 
ment of a million 
near Nashville, 
bought for a site 
verified by the du 


extensive 


has been reported that 
planning the establish 
dollar explosive plant 
2500 acres having been 
The report has not been 
Pont Co 


Texas 


BROWN WOOD The Gotebo Oil & 
fining Company has commenced the con- 
struction of a large new local refinery on a 
site just south of the city It is expected 
that the first unit of the plan will be com- 
pleted and ready for operation within thirty 


days 
Utah 


The Utah-Idaho Sugar 
Company has acquired a tract of 120 acres 
of land and is reported to be planning for 
the construction of a large new sugar plant 
SALT LAKE CITY.—The Utah Oil Re 
fining Company is planning for the con- 
struction of extensive additions to its plant 
to include a new paraffine works to cost 
$50,000; new tank to nave a capacity of 
1.500000 gal, to cost $35,000, and the 
doubling of the present capacity of the 
power house Headquarters of the com- 
pany are at Fourth Street West and Ninth 
Street North. J. C. Howard is general man 
iger 
SALT 


Re 


HONEY VILLE 


LAKE CITY.—The Cedar Butte 
Oil Company is having plans prepared for 
the erection of a large reduction plant at 
its oil properties at Whiterocks 


Washington 


The Alaska Gastineau Min- 
ing Company Juneau, Alaska, has an 
nounced that a large new steel plant will 
be constructed on the Puget Sound which 
will involve an expenditure of approximately 
$25,000,000. The first unit of the plant will 
require an investment of $9,000,000, and 
work will be started on the plant within 
90 days. Mr. Bart L. Thane is general man- 
ager of the company. W. H. Crocker, H 
Fleischhacker, and 8S. F. B. Morse, San 
Francisco, Cal., are also interested in the 
project. 


SEATTLE 


SEATTLE.—The Seattle Smelting Co., 
Inc., has completed its plant and is now 
producing ferromanganese. One three- 
phase unit capable of producing six tons of 
alloy per day has been installed and others 
ordered. Other ferroalloys may be produced 
later 


West Virginia 


WHEELING.—The Superior Glass Manu- 
facturing Company has recently completed 
the erection of a new addition to its plant 
to provide for increased capacity. The 
works were formerly occupied by the Has- 
kins Glass Company, and when acquired 
by the Superior company, extensive im- 
provements were made. 

HUNTINGTON The Huntington Steel 
Products Company, specializing in the man- 
ufacture of munitions, is planning to in- 
crease the capacity of its plant. 

HUNTINGTON.—L. H. DePaul, Foxboro, 
Mass., and associates are considering the 
erection of a large new local chemical plant, 
to be devoted to the manufacture of saly- 
cilie acid from sawdust. 


Wisconsin 


MADISON.—Fire recently destroyed a 
portion of the plant of the Southern Foun- 
dry Company, with loss estimated at $50,- 
000. The company was engaged in the 
~ ~~ reais ef materials for munition 
plants 
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MILWAUKEE.—tThe George H. Smith 
Steel Casting Company, 500 Clinton Street, 
is making rapid progress in the construc- 
tion of a large new addition to its foundry 

MILWAUKEE The new plant of the 
(eneral Steel Company near lake shore 
commenced paitial operations The 
works consist of a large machine shop, mill 
building, storage building, and smaller shop 
structures, and the remainder of the ma- 
chinery is now being installed It is ex- 
pected that the plant will run at full 
capacity within thirty days The product 
of the works will be a high-grade electric 
steel Harry Weidenthal is superintendent 


has 


Manufacturers’ Catalogs 


E. I. DuPONT bE 
together with its 
Fabrikoid Co., 
Arlington 


Nemours & COMPANY, 
associates—the DuPont 
lul’ont Chemical Works, the 
Company and Harrisons, Inc. 
have issued a new products book, listing all 
the products of the above concerns and de 
scribing their uses The head offices of the 
company are at Wilmington, Del 

Tue BARRETT COMPANY, 17 Battery Place 
New York City, has issued a new booklet on 
the source, production and use of sulphate 
of ammonia. 

TATE-JONES & COMPANY, Pittsburgh, 
has issued Bulletin No. 160, giving a com 
plete description of its recuperative gas- 
oven furnaces for the heat-treatment of 


steel 


Pa., 


CONDENSITE COMPANY OF AMERICA. Bloom 
field, N. J., has issued a new booklet, de 
scribing its various molding preparation 
and other phenolic condensation products 

LINK BELT ComMPaNy, Chicago, IIL, 
issued a new bulletin entitled “The Idea 
Drive for Clay Working Machines,” giving 
many illustrations of the uses of link belts 

WESTINGHOUSE ELgEcTRIC & 
TURING COMPANY, East 
issued Catalog 30, 
complete line of 
generators for 


has 


MANUPAC- 
Pittsburgh, Pa., has 
covering the company's 
direct-current motors and 
industrial service 


Other New Publications 


DETERMINATION OF 
A. C. Fieldner and W 
of mines technical 
able from the 
ton, D. C 


MOISTURE IN COKE 
A. Selvig. A bureau 
paper, No. 148. Obtain 
Bureau of Mines, Washing 


(}0LD, SILVER, COPPER AND LEAD IN SOUTH 
DAKOTA AND WYOMING, in 1916. By Charles 
W. Henderson. U. S. Geological Survey re- 
port obtainable from the U. 8S. Geological 
Survey, Washington, D. C 

ANNUAL REPORT or DrRecToR oF BUREAI 
or MInes, for vear ending June, 1917, issued 
by Bureau of Mines. Washington, D. C 


Manufacturers’ Notes 


THE 
Co 
Woodlawn 
ing plant is located 


AMERICAN 
has removed 


CHEMICAL & OZOKERITS 
its Chicago offices to 7323 


Avenue, where the manufactur 


THE RAYMOND Bros. IMPACT PULVERIZER 
Co., of Chicago has appointed the Dry Mill- 
ing Engineering Co., 202 Boston Building 
Denver, Col., western agents for its pulver- 
izing machinery. The latter concern is 
headed by William B. Senseman and it wil! 
also represent the Buckeye Dryer Co., Lon- 
don, Ohio, the Dust Recovering & Convey- 
ing Co. of Cleveland and the Quigley Fu 
nace Specialties Co. of New York. Mr 
Senseman has been connected with R: 
mond Rros. for the rast eight years. T 
Dry Milling Engineering Co. is a newly 
corporated concern 

THe JONATHAN BARTLEY CRUCIBLE (0 
of Trenton, N. J.. manufacturers of cruci- 
bles and retorts, has engaged F. P. Welton 
of Stamford, Conn., to represent them in 
New England and Canada. 

THE DIAMOND POWER SPECIALTY Cow- 
PANY of Detroit, Mich., is planning to m 
ket om a large scale a calorized met! 
known as insuluminum, a description of 
which was given in our issue of Oct. |‘ 
1916. p. 498. A large plant has been built 
for its manufacture for such uses as sot 
blowers, sunerheater tubes, carbonizi.¢ 
boxes, annealing boxes, etc. 

GANNESTAD & JACOBSEN, engineers, have 
moved their Pittsburgh headquarters to the 
B. F. Jones Building. where larger quarters 
are available. The firm is engaged in the 
desiening of iron and steel and other in- 
dustrial plants and special machinery. 





